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The Planting, Cultivation, and Expres'iion 

.COCONUTS, KCKNULS, CACAO 

AM> 

COIBLC Vl'TOTAlU.K OIF.S AND SKIDDS 
OK COMMKUCK. 




' 1 NT\ii)]){H'T\()N • 

Ffw •})Cople nniliso how important to his and to tho 
world a? lart^(^ar(‘ tja^ products of tlu' oil-yioldiuj^ tr(i(^s 
and plants cont^jn^ai witliiu the- Fnpan', Hk! (JennaiiH, 
allhouj^h th(^\* had *'MH(dy a(‘(aun\iiated hir^i' %r(‘Sorv(^8 
of the vi'ai^tidih^ fats and oils mostiy from our own 
and tiieir lost Afri( an (*mpii(^ h<i\(‘ r('ce^illy sidfm’ed 

thi'ou,i!,h lack of th(‘se prc-cioiis si nils, whik^ tla- Ilritlsh 

* 

otliciars1at('m('nt diirin.^ llu; war th^d ylycis’ine was no 
iWigei’ to l)C! suf)pli('d to chemists, sliowiul clearly how 
w^ant of for(\sight .iddial to the ditlicnlliis of tla^ war 
on onr ])arl 

Wc! have m oni’ \ asl tropical poss(‘ssions an (Siormons 
variety of h‘aw ma-1(‘rials wlic h c.in (cxploitial with 
ldtl<^ "trouhky and will prodin kixisli siifiplies of fa,ts 
and oil to satish our lmngr\ (lopulation. and .dso givi^ 
the glycas’inc nec<\ssarv for th(‘ manidaci nri^ o1 high 
ox plosives. 

Soft palm oil. for instance, contains gl\(‘crid(^s trom 
wliK'h tt to Id per cent ol g}\c('rin‘‘ can *he ohlained 
by ,rfi})do-dat(^ machiiKS’y and mid hods W’c havi^ ii\ 
our Fmpiic- \'S<^^t ({uantitu‘S ol ihis^ra.w material 
^Before tdie waT the {l(a'ma.ns praid anally controlKul and 
work(](l lip th(‘ i)ulk of the oils and *f.i,ts Irmn West y\frica 
• and in nearly all our t^ropicaJ posst^ssions , and margarine 
and nut *l)utter were largcdy nn[)orl(‘d lo Britain Jrom 
•abroad. ‘ These nroducls. now maile in Ibdtain^ have 
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* ’ • 

ton(l(Hl more and nioi(^ to replace dair;y butter, /which, 

althoimh far divirer lhan before tii(5 war, i#o more 

f • 

nourishing and iriMpumtlv less palalable. Carebd analysoR 
show thal the^ \eg(g,ibli‘ fa.ts ancT oils iia^m kernels and 
eopi'a hat(* .ijngtior nutntuc^ \alu<‘ (has mosl butlers, 
(vs|HH‘i;dl\^ t lios(‘ nnpoi'liMl. N'rl 1 h(M‘(‘ is still a pri'judiee 
against “ nuiriidrinia ' \\hi<'li it is dtsiiMbk" to rmnove. 

Moo‘ import, ml still, is t h»‘ n(s(‘ssity Joi’ ^irousing 
our (ioNornincnl, ( af»it ,disl s. ,ind piiU'ie alik(‘ to the 
\ ast an<J S(are<'l\ t,tpp<‘d wcmIIIi oi onr tfopica! <'oloni(‘S 
in tiiodstnlK ami <«th(>i \.iluable •■onimodit les ot th(^ 
Krnpire k'spis i.dly, p(M'iiaps, is it desirahie to .ittrac't 
attrition to \\(si Mraa in its winiMIi of \(‘getable 
oils' and f;ilt\ siib.^t ancfs, \\(*st Mric.i, si a, nds (>f(t firo- 
minmttU ,is .m inpxa’l , miI r(''jioit ot tli(‘ eartli's siivfai^t 
Onlv about o [ler (mil ol its \\(',dth m * \ ('gi'tabie oils 
lias bemi ta.pp<‘<k ,ind dthoniik (Ins great ('oniiiH'ree 
lias baielv .i lnimlre(l \eiis in iwist maa', it {i.ad 

already <'ont nhntefl t I'ade (o the amount of owir Iffty 
onlhon pounds pm asimim to the world's m!n'k(’>t s ,b(dor(^ 
tli(;\ well' dixorLmnis(xl t)\ ih<‘ war \’(*t , -is Sir Harry 
riohnston 1ms poiiitiMl out m (rilimsing tin' constitution 
ot th(‘ ( ommission appointed Itv tlu' viovernmmit to 
iiKpiire, into the oil \H'ldni'.; pl.mts ot Wd'st .Mriea, ' not. 
a singh' traified hot. mist appi'an'd anionyst its iiK'iiihm's 
Keen to-d.i\. our (hoernna'nl se.irei'Iy nadisi's^ the 
\aluaof West Africa, and then', is a s(M*ti(;n which would 
wdlimdv m.dce o\m aJ! TogoS.md aaid tin* ('anier(A)ps 
t,o Kranc(', or piu-liap;^ hand Hum) back to (ie-i'm<\nv, and 
vTould staruJliy widle tlur indejtmident republic of Lifieria, 
is* annexiul or bxchaiigmf. or would internatidiialise all 

* 4 J 

Tropidd Atnca. 



INTF^ODIH'TJON 


'(ioiViKuiy, yow(n«M\ has always ravilis^^d tho nnf)0]*t<irHa^ 
of 'Pro^Mcal Africa, a.iul^tlie dnaim of M ittrf- Ajrika is 
not y(‘t ahandoiaal 'riicr ini])()r< aius* to^laa' of iropjcal 
oiJsiaals alone* may lie yaiiycd from tin* fad tfial on tlu* 
av(a'ay(\s ol (he yc.u's and I did (a^^nany import lai 

t lu‘ following. dhS,oou tons oi paJm Lia'iiclst KIdjDOO 
opsVopra. dru^d liosli\ pail ot (ocomds) 44a,(l00 
.ons lin?^(‘c;l InisiHsI meal _‘17 .h()() Ions cntlon sard . 
12-7.(100 foils S(>?a. ixMiis ,i,nd s | ooo Ions pi'anuts (oa)’th- 
nits). { 'onsi ’loi'.i.hh^ ()nanl0i(‘S of llxso ('spi*('iaJK of 
),t!m koiaiols ai(^ now di\n!’l(*d lo Hits <‘oijnlr\. and it is, 

i 

)f 1 hr yrca I (‘st iinpoi lam I hal th< Ifril isli Jaiinm’ slioidd 
xM'omi' iaandia?’ w il h t lie l)\ products [ii od ms d 1 1 oin I horn. 

W'hal IS toiown in f he I i',id(‘ a-j iIm' haKhminLi; ’ 
W‘o( (‘ss will douialcs.s, m llt(' (ntiina hrina into ('oni- 

f 

)(‘ti(!oo with till' prim ip-i! oils monlKnuMl in tins book, 
nan\ inpml and c\cn hov fish oils lor soap-makiny and 

‘.diblc ^pnrposi's 'Pheo' v\dl .dw<i\s bi^ a mai'kaS lor tiio 

• • 

iipiaaoi’ Oils but onl\ .0 a. pi i('(' ,uid om‘ which may 

'icmihso t^c IS onomif riosiiKm ol I ha‘ t’olonir s 

IjcIoi'c- I h(' wai' .ib-o t h(‘ bulk ot oiii (rwn paJtmkmaiol 

I'adi' m \\(‘St Afium wimt to(a‘im<in\ 

In iDKt o\cr ‘.Jot. 000 Ions ol palm kiaruds v.\ 

lorltal from lintish Wk'si \tiioa, of wlmh o\(a lsl,000 
* • 
ons \\cnt to (k'l'manv .rod -ibont to.ooo ions ((' this 

oirOtiW and in 1012 o\(‘i 7(1000 tons ol t h(‘ sa.rn* 

aa‘(“ (c\p(Ti (cd* fixmi Krmn'h \\ cst •.M ol whicliMbonL 

‘>,000 tons w»ml to (anananx and .ibout d .700 tons to 

his^itgintvy 

P(a’haps xvc wci'r^ l^ort ly to tilaam* loi' ttiis stati‘ ot 

*1 * • • • * 

things. For i^xamplo, <it Hambiniz, aciairdirn^to (wdjlonco 

•^ivon to tlic FdiUk^ Nu4s Comnuttoc, th(^ cost ol 



4 , .(lOCONin s, AND CACAO. 

palm keniel^t was 8(1 j>or ton, and a.t (averpool ^'.s. 
Thus, t-h(' English importer sta,’’t(ul with a haiufieap o 
2s 7(1. Anotlau' witiu^ss put it .it 2s hd. At Hidl then 
art* no (juay eharges . and. as a eonsiapuMiee, largi'. oil 
(“rushing mills^havt^ b('(“n st.irtcal thiu'e * ()i luu' i'(vis()ni 
are, sta1ed» in lh(‘ (‘h.i])t.(‘r on i’alm ()d and luu’tu'ls. 

Howevcu', as ,i residt ot the afor(‘said Eoinnii*! 
inquiries, an (‘X})ort du1\ ot piu’ ton h;j.s,h(H“U’ re(“()in 
mend(“(l, a!lho\igh it is not (“(‘DardtHl vvitll favoip’ by tin 
nativ(^s a: tla'ir journals on th(‘ ('oast 

Idle iH^sult ol tins export duty of 12 u ton. (‘(pial t( 
14 a ton (Ml, th(“ oil. should lx* (I) (aM’uiauy shmdi 
])a\' tlui dut \ ot L2 a ton to our \V('s( African possession! 
on tli(^ kiMMuds sh(‘ , 1 (‘(piir(“s for h(‘r own (‘onsum’’pt ion 
(2) British ni.inulact uo'rs should in.do and siT h 
Holland tie* oil for their nuirgaruK' trade instiaid ol th( 
kernels, a.s that (ountr_\ Iuh no duty on liu* oil . (2) n 
(freat Britain w(‘ should ha\(' thi* ]>ower to crush \vh:e 
we na^uiri' tor oursidxi's and do an (“X[)orl tradi* t( 
(Canada, tin* I'niri'd Stall's, tin Buer Plati'. and niair, 
sinalk^r markets 

Om^ of till' ktrg(' l)iitth imirgarine makeas has a.lr('ad^ 
giviMi out contracts lor 1 hi' (“oust I'uetion of a vi'i'y larg( 
factory imk'i'd on th(' lower i‘(‘aA'hes <»f tin; 'rhaaiK'S. t,( 
be rapidly pu>h('d lorward as soon as building opm'ation- 
'ar(' ])ossibl(', .ind d is almost eert.un that wIkmi oiu', kirgi 
[M’odiKUM' linds it to h's inti'n^st to manrdaet'ure hen^ 
his eom])('tit ors will tpHow 

An()l,her n'sult of tjie publication of th(^ Hiqio.t oi 
th(^! (Colonial 'otliee t'ommitlee hasdieon a desna^ on tlu 
part, of tlu;^ putilie foi' further knowkwlyu' eonc.ornin^ 
op'Sceii?! and oihnuts, 
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I tlu^rofon*-, Ixu'ii prc^va-nrd (i])()ii to as 


Palm 


separai'a book th(^ chapPas on ' (ooinuj Nuts," 

Oil and K(n']\ols.' ‘ Carao ” and ' Sla^a^ Nuts,” wfiicli 

originally {nrh*ied pai1 of a volnnu^ on Ifb ^/ A Inca - 
in preparalio]' foi' publioa.ljon aft(M' j^a; War and, 
wliil(^ (Mitarging tbo sanio, to <nid ciiapicas on,( VK-oiyds 
and (^tbor (alibk' oil-inits found t ln'ough(^)nt th(' kanpirio 
Special 'I'ldVixan is nia.d(‘ to planting, cult i\ at ion. and 


expression . 

I am indtdgrd to t^i(‘ [>ubl!^h(Ts of my ' Sicrrn, lAaino . 
Us Ik'opke lb‘oducts ,ind Sc'crid Socicliis, for pm'misHion 
to (|uot(‘ from that volunu' and for the illnstrailon of a 
Cacao tr(^c aJ.so to 77o /bod //err. the, org.in of fho 
Co-opfu at i\ c Whoksah^ Soci(‘t y. lor (‘Xtracts from my 
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graphs. 
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THE COCONUT AND ITS USES. 




CHAPTER I. 


TttE COCONUT AND ITS USES. 

The coconut is perhaps the most popular^ and best 
known of all the valuable oil-bearing plants; but although 
sS well-known, it is only quite recently that its value in 
making butfen and other edible fats was discovered. 
Perhaps* it wqs due to the Right Hon. Lord Leverhuhne 
that the boom in this commodity, which has not yet 
reached its zenith, was first foreshadowed, if not begun.* 
That great soap magnate and philanthroiJlst recorded his 
«fL-ion that “there is no field of tropical agriculture «o 
. promising, and no industry in the whole world offering so 
lucrative an* investment of time and money as that of 
coconut cultivation.” Every year about ten thousand 
million coconuts are cultivated, besides the vast numbers 
whicl? groiv wild. 

In 1914 •the value of the world’s exports of copra and 
' coir 'fibr® (two products of the coconut) was estimated 
to be nearly fiO per cent, greater than the value of the 
world’s output in rubber, and only 40 per cent, less 
than the world's output of gold; and companies, 
whose speciality is coconut butter, have paid as 
m)jch as 200 per cent, dividend. Hence the coconut 
deserves, a first place in a book of this character 
Eurther, unlike many oil-bearing trees, it is found or 
most of the islands and coastal, regions of the tropici 
u|J .to 20° or 26° north* and’south of the|Equalo» It( 
greatestr successes have been achieves^ in New Guihea 
Malay,. Sumatra, Panama, Java, the Philippine^ Ueylon 
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the West Indies, the Malabar Coast, British Guiana, and 
it is now being cultivated in India and East^Africa/ The 
coconut is an important commercial product fat* exploita- 
tion in West Africa, but it requires (careful handling ; for, 
although coconuts are found ail along the coast, they are 
not in any one area so numerous as to make by themselves 
a good paying proposition. In most cases — excepting 
here and there in a part of Sierra Leone, in Togo^^nd, or 
in Liberia — they are scattered and under ,tlfe control of 
different |amilics or tribes, and onjy tho^ who know 
the country and its laws and have obtained the con- 
^dence of the |)eople can successfully combine various 
lands and planted areas for commercial working. 

Only since the author * drew attention to the 
bilities of coconuts in the Sierra Leone Littoral has the 
Government seriously taken up coconut grbwing there, 
importing the seeds from Malay. Previously the authori- 
ties had failed, owing, among other causes, to native 
antipathy, the natives neglecting to water tke young 
trees because the nuts themselves contained (iquid.^ 

Similarly, about seven years ago tiie Agricultural 
Department of the Gold Goast Government reported 
that the natives were making extensive plantations of 
coconuts, and that many were giving the trees very careful 
attention and taking a greater interest in the preparation 
of copra. These developments are now commencing J-o 
yiW their beneficial results. Up to 1905 the ^coconut 
had not been energeticalfy cultivated in West Africa, buii 
copra is now comma'ndjng such abnormally high* prices 
that ihe&'e is ^very inducement ta stimulate the industry. 
AfUr* the war inynense de^/elopmenta will take* place ; 

* **S4wra L^ono; Ita People, Products, and Secret Socletiea." 
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*6^, climate, etc., are so favourable that the palms flourish 
, naturky, and could be brought to a higher level of 
productivity by scientific, up-to-date rnethods ; native 
labour is abjindant 'and cheap; land 'is available at 
moderate rates ; West Africa is much ^nearer the prin- 
cipal European markets than most other coconut-growing 
regicms, consequently freightage is choaper, the copra 
'drives .in a better condition, and commands a higher 
price ; the cT)8#t is outside the hurricane zone, and thus 
escapes Ihe (Ipstructivc storms from which th<jse within 
the hurricane zone so frequently suffer. 

During the four years previous to 10 Hi an average of 
over half a million nuts per year had been* exported fyom 
-tnica. and as the local consumption is considerable, 
•over one million nuts are probably produced annually 
(Rep., Agric* Dept., Domivica, 191.0-10, j). 13). In the 
Lassoye district about 500 acres were planted with 
coconuts during the years 1913-14 to 1915-10. In BritLsh 
Guiana tie area under coconuts continues to increase, 
jind there ♦were in 1910 ovei’ 18,000 acres under this 
crop coillpared with 5,140 acres in 1914. Over 80 tons 
of copra and 3,000,000 nuts were exported in 1910 from 
this colony. 

Cloconuts prodliced on several jilantations on the coast 
and adjacent islands of Nicaragua have lojig been noted 
for their size. Hue flavour, and good keeping qualities. 
An American enterprise, has now acquired the ^planta- 
tions, extending for 32 miles ’along the coast below 
Monkey Point, between the Indifi^ ^nd (’orn rivers. 

•T^’e soil best suited to the* coconut palm^is a cfccfi and 
fertUe sandy loam, 'such aa is foumj in alluvial, flats 
along the sea coast at the mouths of riv«K , oii m wide 
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rivor valleys. It is in such situations and on such soil® 
that the coconut palm is most common^ found to 
flourish, but it can be grown inland, especialfy by the 
banks of a tidal river, the ebb and flow causing ideal 
conditions. The^ principal products deriTod from the 
coconut palm are : — Coconuts, copra (the dried kernel 
of the nut from which coconut oil is expressed), desiccated 
coconut (prepared from the fresh kernel, and largely used 
for confectionery purposes), and coir fii)re, which is 
prepared f^om the husk of the fruit. ^ » 

In tropical countries where the co(^onut palm is grown, 
nearly etery part of the tree is utilised by the natives. 
Theoroots are used as an astringent in native medicine, 
and are sometimes die wed as a substitute for bete^^W 
areca nuts, sometimes interwoven with fibres to forn\ 
baskets. The trunk, which, when mature' develops a 
very hard outer shell, is used to form rafters and pillars 
of native buildings. The inner ])ortion of the trunk 
is too soft to be of value as timber, but the outel portiofl 
is capable of taking a fine polish, and is sometimes used 
in this country in marquetry work and cabinet-making. 
Prom its pecuhar markings, consisting of ebony-like 
streaks or short lines irregularly disposed over a reddish- 
brown ground, it is known as ‘‘ porcupine wood.'' The 
leaf-bud or “ cabbage " is much appreciated as a vege- 
table or salad by both natives and Europeans, but ^to 
obtain it, or to tap the jrialm for wine the tree lias to be 
sacrificed. (Planters need, therefore, to keep a sharp 
look out.) The fully g»own leaves are put to numejg^ua 
uses ;^t6ey arf formed into mats,® b^keta, roof-coverin^a 
for hative huts (utaps or ^odjans), fences, articles oi 
' do5hin^,/and brnaments. The petioles or leaf-stalks arc 
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ulied to makf fencea and handles for, tools, and when 
cut into short lengths ajid frayed at tb^? ends they serve 
as brushes. The mic^ribs of the leaflets furnish a strong 
fibre that used for making baskets, strainers, and 
native fishing tackle. The sheaths prockwced at the leaf- 
bases consist of triangular pieces of fibrou» material 
ti^vdig a woven appearance ; these are cut into various 
shapes to foym mats. 

The flower i?pathes, when dried, ,are used as torches, 
and are also frwisted* into coarse ropes after being soaked 
in water. 

The water contained in the unripe nut is a cool, re- 
freshing drink that is much appreciated in trojAcal 
Sbun^ries, and constitutes the only available drinking 
'water on some of the smaller oceanic islands, while the 
soft, creamy kernel of the unripe nut, when flavoured 
by spices and lime-juice, is eaten as a delicacy. 

Th^ ripe nuts enter into the composition of numerous 
native sweetmeats and curries. Coconut milk is prepared 
by grating the fresh kernel and mixing it witii a little 
water and then pressing through a cotton cloth. The 
liquid which passes through tho cloth is an emulsion 
consisting of oil suspended in water with a little mucilage 
and sugar. It resembles milk in appearance and con- 
sistency, and is extensively used in India in the prepara- 
tima of curries and as a substitute for cow’s milk. • 

The oil obtained from the kerijel of the nut by •boiling 
with water, or by expression, is uspd^as an article of food, 
andig-lsT) employed for culinary {)urpose3. The Jiiisk is 
utilised as fuel, and ^e(?tions are used as I)rushe8 f the 
fibre of which it is largely conipoaed is rilade into bnAhes, 
yam, cordage, a^d malting. The coconut ^ells tre us^d 
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as fuel, and are, also formed into drinkii>g vess^ and 
numerous other articles of domejitic use, as well as being 
carved and polifhed for ornaments Tlu^ author has seen 
Kru boys on the West African steamers using the natural 
husk, cut into piocos, as a scrubl)er. ^ 

‘V Toddy " is obtained from tiie coconut inflorescemce 
before the flowcTs ox])and. 'Flie nativt^s climb the*^ trt^ip^ 
and bind the flower spatlu^ in sc\eral places wi^ strips 
of palm leaf to ])reve!it it e\j)anding. ‘’Tlie spathe is 
then bruised by a club or mallet, •^hhe bbating is peri- 
odically re]>eated for ten or twenty days, a portion of 
the spathe is cut off, and from the wound a quantity of 
liqi‘iid exudes, which is (‘ollcclcd in a vessel. This 
“''bleeding ” continqes for about a month, eacli dry a 
fresh slice beiiig removed from the sj)athe to facilitate 
the flow of the liquid. Six pints a day is sometimes 
obtained from a single tree. In a state tliis liquid 
forms a sweet and pleasant beverage, and is drupk by 
both natives and Europeans. Af1(;i standing for a short 
time it becomes a highly intoxicating beverage knowil 
as '* palm wine.” If allowed to remain for a few weeks, 
palm wine becomes c.on verted into vinegiy’. In a state 
of fermentation toddy is sometimes used^ in broad-making 
as a substitute for yeast. 

Desiccated boconut is now in considerable demand in 
the confectionery industry, both for itself and as a s^b- 
^itute,for almonds. Ihiited Kingdom, Glermany, 

the United States pf America, Belgium, France, and < 
Austria import this product, which consists of tKe*fi'esh 
kern^ Itrippii j or shredded and’d^Jed in ovens. Desic- 
cated coconut wi^l keep sweet for a long time,^but its 
-fjffepaTaUon is confined to those ^eount^ies where large 
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mipplieB of ffesh coconuts arc availall^le, as only fresh 
kerneTs cart be used. 

The hard shell is removed by a iiatcli^t, or preferably 
by a small pftwer-driven circular saw, if s\icli is available. 
The outer br^wii skin of the kernel is? then shaved off 
by a spokeshave, or, if possible, a steam -driveT2> revolting 
^asjf. Halving tlie shaved kernels, the moisture is drained 
away, »nd jinolher machine strips or shreds them. The 
nuts must be tlried immediately or the oil in the kernel 

o , 

will become fatudd. Three average-sized mit« produce 
one pound avoirdupois of desiccatefl coconut. 

A little sugar or starch may be mixed with the j?liredded 

3 

kernel to aid the drying [)rocess. Too much sugar, 1 a)w- 
renders the jnodiKit crisp and easily breakable ; 
loo much starch makes it pasty and gives it a greenish 
tint. Ten per cent, of sugar or 5 per cent, of starch 
is the maximum permissible. Two methods of drying 

are : — 

« 

* (1) Spfead the shredded kernel on polished iron tables 
lieated by* steam from below. Stir the material fre- 
quently, and let the vapour be driven through chimneys 
in the roof. 

(2) Dry on trays in a drying room heated to llO*^ F. 

J 

Stir frequently, and, when (juite dry, remove from the 
heated ehamber and allow to cool. Pack in lead-lined 
charts and seal for export. ^ 

Coir iai a fijDre from the husk or mesocarp of the cocch 
n*dt. Its fineness depends partly uj)on the situation of 
the ^lamtation, partly upon the ^ime at which the nuts 
aft gathered. Palrj^ ^growing near the | sea ^rfSduce 
finer fibte than those growing inland. -^Nuts should^ also 
be collected befqre rijjoning, as the fibre become:^, coarsei* 
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as t|ie truit matures. To prepare the fibre, the 
remove the huaks^by hulling, and place them in bUkdt'' 
work cages in J)ackwaters or pits containing* braokjalL^ 
water, where tlfey remain for many months to soften. 
Then the fibr^ js freed from the non-fibrous matter, 
drie^, cleaned, sorted, and baled for export. 

In sorting, “ fibre ” consists of the finer fibres used 

« 

for spinning purposes and for mats or ropes ; “J^rush 
fibre is coarser and stiffer, and is employed m the manu- 
facture of brushes and brooms. Short ''^urlec!'' fibre 

I 

^or tow is used in upholstery as a substitute for horse- 
hair, an^ the dust or refuse for bulbs and garden pur- 
poses. Twelve thousand coconut husks yield one ton 
of coir fibre. 

ft 

Copra is the matured kernel of the coconut broken int<i 
pieces and well dried, either in the sun, or, more fre- 
quently now, perhaps, by mechanical means in hot-air 
evaporators, where the shell does not fall away at the 
time when the nuts are broken. • 

The high value of copra is due to the oil it contains^ 
To extract the oil the early method was first to pound 
the copra into a meal and then to cast this meal into a 
vat of boiling water, whereupon the oil, released by the 
heat and rising to the top of the water, was r6covered 
from the surfice by skimming ; but to-day oil is '' ex- 
jHre|fi»d from the copra, the entire process being ^r- 
fbrmed* by machinery. ^ The copra is properly milled, 
the resultant meal be^g steamed and fashioned into lar^ 
square ^cakes ; and frcfaa these cakes, upon aulmiit^ing 
them to a hj^draulic pressure of ‘several tons per sqvwe 
inch,* the coveted t>il is “ expressed,” or squeeze^l? 

^e R%son why the public hears^littl4/)f the '' cbconut 
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spd mmcb of the “ copra ” m%rket ia because, 
#h^ btdy a few fir^ provide thejaselves with the 
naaoUnery* necessary^ for the manufactjire of oil, the 
majority shijf' their produce in the forrr/ of copra — the 
raw material— %nd, therefore, while copri^ interests and 
ia handled by thousands upon thousands of, planters 
and Sealers at home and in almost every tropical region 
known, 4he j^il may be said to concern, comparatively, 
a very limited ilumber of refiners and manufacturers. 

One cocohut of average size yields nearly Sf| ozs. of 
oil, besides 3 ozs. of dried oil meal. 

And now, a few words about the planting of coconut 
estates, and the yield and profits accruing therefrom. • 

In planting out an estate, seed should bo taken from 
*w©ll-matured trees of from 26 to 30 years of age, showing 
a good yield ; and large-sized roundish nuts, either red, 
brown, or green, but not oblong mUs, should be selected. 
The jped nut must either be picked from the tree in 
completely dry condition, or, better stfil, gathered up 
*Srhen fallen* 

Gathering the nuts groen, and then drying them in a 
room, is to be avoided, as trees grown from such nuts 
do not mature well, and generally decay, whereas nuts 
having become completely dry when on the tree can be 
planted any time from one to twelve *montha after 
coltaction; • 

The seed nut must not have, too much or too little 
nfillc It should be half-full. After shaking several 
nut8^,it*i8 easy to estimate^ thc^ amount contained in 
Nuts containkig *too much milk wll easily lot ; 
those wfth none will soon perish. Thermits are plahted 
in a nursery in trenchqp, and are transplanted to l|equi^ 
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positions within two to eighteen months ^rom the tidia' 
ahoots make their appearance. Thf seed beds are care- 

* c 

fully prepared ^nd well heaped up, out not made so wide 
as to interfere ryith watering them in dry weather. The 
nut should noj^be planted too deep, ndr covered with 
more th^n 1| to 2 inches of earth. Manuring is not 
necessary, as it only attracts ants and beetles. The* beds , 
must be kept clean and the soil loose, to gat rid of 
grubs. 

A month or two later shoots appear, and tlie plants 
are ready for transplanting at the end of one year, when 
they should have an average height of 18 inches. The 
seed beds must be kept moist and the young plants 
^t-atered during a continuance of dry weather. Care is 
taken to remove the plant with the decaying kern^^I 
still attached to it, but the roots are sometimes cut 
rather short to prevent rot. 

All leaves, except the inmost ones, are cut to diminish 
resistance to the winds. Transplanting from tlie nurserV, 
the planter digs channels or trenches alongside the plants, 
slightly deeper than the bottom of the roots, previously 
well watering them to prevent the earth^crumbling from 
the roots during removal, the idea being to retain with 
it as much of its natural soil as possible. 

The seedling is lifted carefully from the nursery beds, 
4 nd any damaged roots cut back. A small hole is made 
in ther centre of the lar^e one, and in this the nut which 
is still attached to the young plant is placed, and covered 
for about three parts of its depth. The soil is noi? l^wUed 
at the ’time pi planting, but a* basin-shaped depression - 
is fermed round the youn^ plant. As growth progresses 
this become filled with fine, sandy soil washed in 
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by the rains, lor itymay subsequently «be made level by 
means of a top-dres\ng light, rich soil. 

Another system to transplant seedlings from 
the seed-beds* to a pie(;e of good land th|t has been well 
dug and manured, ])lanting from 3 to (> feet- apart, accord- 
ing to the length of time it is intended they iiiould re- 
main. The plants should be kept well watered and free 
from weeds ^nd pests. When two and a half or three 
years ol^ they*aro lifted and transplanted to their per- 
manent posit ?:)ns. •This system admits of a* selection 
of the best seedlings from the seed-bed for transplanting, 
to the nursery, and of a furthei* selection for forming 
the permanent plantation upon which the trees shcfuld 
be planted out, 30 by 30. * 

• Watering is essential to a coconut plantation, and only 
light catch crops should be gi'own in between the trees 
sweet potatoes, cotton, pine-apples, and pulses). 
Abo]ji tlie fourtli or fifth year these crops should be 
ahniid^ned, and cattle tethered to the trees to graze. 

' A ser^s of manurial experiments with coconuts in 
Trinidad and Tobago indicated that only in one instance 
was the increase in yield sufficient to compensate for 
the cost of treatment, the notable exception being on 
the King’s Bay Estate, where the application of a mix- 
ture of 2 lbs. of dissolved bone and 1 lb. of sulphate of 
potftsh per tree has given a steady yearly increase. • 
The entire coconut fruit is noi- often seen in Europe. 
Ovoid in shape, it is covered by a watei’proof epidermis 
or ohter* skin, attached to th^ inside of which is a thick 
fibrous cushion knowif as the^husk, and thl^ well-kmjwn 
nut is embedded within this husk in* mijch the same 
, manner that a peach *tone is embedded within ^e fl^h 
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of that fruit. The coconut kernel, y^nlike^ other kernels, 
is practically hoEow, and the hpUo// or cavity is almost 
completely filld?i with liquid, geiuTally termed coconut 
“ milk,'’ the v^dls of the kernel at this stage consisting 
of a white pirijf) or jelly barely one-quarter of an inch 
thick ; hut as the coconut gradually matures so is the 

milk ” for the most part absorbed and used in the' 
building up of the pulp or jelly-like walls, uptil ^ full age 
these walls are sometimes three-quarters of an ipch thick. 

The average yield when the tree^ are \n full bearing 
r varies ^from fifty to seventy nuts per tree, if good culti- 
vation and rqauuring have been practised. Individual 
tj’^s have been known to yield from 150 to 200 nuts 
annually. f 

The nuts arc produced in bundles of from 10 to f2 
nuts each. Natives climb the trees and throw down 
the nuts. One native should harvest 400 nuts a day, 
and he should at the same time remove dead Ifave" from 
the crown and search for beetles or other insect 
In a few places the nuts are allowed to remain nntil they 
fall naturally from the trees, especially if such nuts are 
required for seed purposes. 

The cost of forming and maintaining a coconut plant- 
ation varies according to (a) rent, (b) the character and 

t 

condition of the soil, and (c) the supply and cost of labour. 
The following is a fair estimate for the Malay States ^ 

c 

First Ymr.—FeHmg £750, draining £750, seed £360, 
fencing £200, lining f-nd planting £160, coolie lines, £05^ 
bungalow £150, tools £35, stationery £16, medical 
£200, Afoeding first' six months at £®0 por acre, super- 
intendence £§00, contingc^Licies £150, say . . 5 £3,000 

Sec&^ YeAr . — Weeding £760, superintendence £600,. 

^^ymedical and contiL'.gencie8 £260, ^ . . 1,500 



21 


THE COCONUT Ako ItS USES. 


Third Year. Weeding, £750, superintendence, £500, 


medical and cent Ygoncios, £250, 

. £1,500 

Fourth y«af. —WeedinXonlf £450, . . * . 

. 1,200 

Fifth year.— Weeding oVly £400, . . * . 

. 1,150 

Sixth year.— Weeding only £450, picking £40, curJig 

£150, 

transport £150, | ^ . 

. 1,600 

Seventh year.— With extra cost picking, , 

1,900 

Eighth Year. — ,, ,, . . • . 

. 2,200 


It is aisurned that the production of copra will be on 
the average of t20 nuts to the picul of copra (133J lbs.), 
the average yield peg* tree of five years of age in Malay 
and Ceylon being 1| lbs. 

In East Africa palm lands vary from about dsf to £1 
per acre ; clearing and weeding during the period before 
trees arrive at the producing stage is estimated at 
acre. Full bearing takes place at the tenth or twelfth 
year ; and an annual yield of three-quarters of a ton oi 
copra to the acre has been obtained. 

The following is an estimate of revenue, expenditure 
• atjdjjrofif from 2,000 acres of virgin land in West Africa 
^^pitd outfay, £20,000 ; — 



Gross Profit. 

Upkeep. 

Net Profit. 

Eighth year, . 

£12,280 

£2,600 

£9,680 

Ninth year, 

18,800 

3,500^ 

15,300 

T^th year, 

27,320 

4,300 

23,020 

Eleventh year, 

36,080 

• 

5,500 

30^80 


The^ot^e estimate is based on cdjpra at £21 per ton anc 
• coir fibre at £10 per ton, thus leaving a veryj|large‘nfij‘gii 
on present values. 

Another authority gives the following figure^of th( 
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revenue, expenditure, and profit from copra alone from 
500 acres in Malabar. Capital o\^tla/, £4,000 ;~ 



Gross Prolit 

Expenilittire. 

Profit. 

ft V. 

Sixth year, 20 nuts j^er tree, 

£n,20<J 

£2,800 

£8,400 

Seventh year, 40 ' „ 

, 28,000 

7,000 

21,000 

Eighth year, 60 „ 

1 39,200 

i 1 

9,800 

i *29,400 


Valuation hah always been taken as, seven years’ 

' purchase of the ostiinated profits, and a fair id vestment 
valuation may be taken as ten yearh/ purchase of esti- 
mated profits," as there is not the same fluctuation in 
the price of copra as there has been in rui)ber. 

In some parts of ^ the world co<?onut estates are mai^y^ 
but small, and in diffeicnt hands. The question of 
co-operative milling has, therefore, ariseji. In this con- 
nection it may be said that it is estimated a minimum of 
7,200 tons of copra per year, or 14,000 acres of coconuts 
in bearing, would be required to justify the election of (. 
co-operative mill. After 8 pr cent, had beeirset aside 
for interest to shareholders and fair depreciation allowed 
on machinery, the profit accruing wo\dd be divided 
amongst the contributing estates according to the 
quantity of ccpra delivered. 
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^rfAPTER II. 

P^LM OIL AND KERNELS. 

First, perhaps, in commercial importance, a^ong the 
oil products of West Africa, is that of the oil palm ; 
there is* an ^enormous supply of t his commodity in the 
country ^which* at present rots on the ground, and which 
might be turned t# profitable account by very shrewd 
enterprise, working on more economical lines than the 
majority of present plantation companies in West* Africa. 

The oil palm,* which is indigenous to West AMca, 
from Senegal and Bissagos on the^north to the Congo 
Basin and Angola on the south, is most prolific from 
Sierra Leone to the (^ameroons from the seaboard to- 
wards the interior, diminishing in those districts where 
the^(;limate becomes drier, or where rocky and moun- 
tracts interventv It is rarely found beyond 
^00 milfs from the coast. The most suitable situation 
is where the soil is generally moist. Swampy, ill-drained 
land is not favourable. In those parts of the country 
where there is gravelly later ite over a deep substratum 
of syenite, trees may abound in considerable numbers, 
but the trunks of such trees do not acqfhire the same 
thickness as those growing in damper or lighter grour«i. 
No distinct' varieties are recognised by the ftatives, 
although distinctive names are applied to the same fruit 
in SiffeJent stages of develgpm^t. Yet there is great 
disparity bfetween oif palms, both in yield and quality, 
to the extent of 30 per cent. Some hive thin pericarps, 

^ M 

* See “ Sierra Le^ne : Its People, Produq^s, and Secret SoHeties.’l 
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yielding leee bil and more kernels — e.gf., in 1 

^ others have thinrshelled kernels^ and thicker pericarps. 
The oil palm does not thrive in Jleavy forest, bnt m 
open valleys with low undergrowth. The^ seeds or nuts, 
which are large c And heavy, are distributed by the agency 
of birds and mammals. 

^ V 

The full-grown oil palm attains a height of about 
60 feet, and consists of a stem covered tlyoughout its 
length with ttie bases of dead leaves, and be,aring at 
the apex a crown of large, pinnate leat'es, each of 
^which may be 15 feet long, with leaflets 2 feet or 3 feet 
long. ^ 

The tree is very slow growing, reaching a height of 
^ 6 inches to 9 inches \n three years, 12 inches to 18 inches ^ 
in four or five years, 8 feet in ten years, 13 feet to 14 feet 
in fifteen years, and attaining its full height of 60 feet 
in about 120 years. 

The fruit is borne in bunches termed “ heads,’’ “ haiOils,’^ 
or cones,” which are small and numerous^ whsnH4i^ 
tree fir^ begins to bear, from the fourth to thf» eighth 
year, and larger but less numerous as the tree becomes 
older. The oil palm requires little cultivation ; where- 
ever natives settle in previously uncultivated spots, 
they plant oil palms, and, as they rarely cut these down 
when subsequently clearing their fallow ground, the 
nhmber of such trees increases from year to year. 

Whete, however, the sil palm has received the atten- 
tion of the plantation, as in French Guinea (and in the 
Krobo district of the dbld Coast before th| coc& booiji 
, set jnh the groves are in a more fibtilish|sg 
dition, and have ;i^elded better results. The 
injhb i^bo dUitrict^ were first planted as 
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Ibe paims, but, proving more lucrative, have 
beeoine the main erop. ^ ^ 

Jji French Dahom^^y every encouragement is being 
by the Government to the oil palm industry among 
the native^, and the result has been to make this one of 
the most flourishing of the African colonies whicl^rance 
posneases on that continent. 

In Nigeri^, the British Government has encouraged 
more careful planting of palms, with the result that oil from 
these districts fetches the best price. In Liberia, a British 
syndicate is interesting itself to produce good results. ^ 
On a plantation, the distance l)etween palms should 
be not less than 25 feet, and catch -crops should notate 
grown after the tentli year. , 

•Permanent crops such as cocoa and rubber are hardly 
suitable for interplanting with the oil palm unless the 
palm trees are at least 46 feet apart, when funtumia 
elastyia ^d cocoa may be grown satisfactotily. A rota- 
* tion oi^crons may be carried out where the palm trees 
are 25 f^t* apart with the following products Maize, 
itiaiuhot (jCassava), ginger, ground nuts, tobacco, chillies, 
yams^ native beans, and pine-apples. But before planting 
a t ar gft ar^a of any one product the demand of local and 
European markets should be carefully studied. It is 
worthy of note, too, that local markets in West Africa 
are ^to-day worth attention, good prices being ofteh 
reahied for maize, cassava, giriger, native beand, and 
yAiwif- The returns from the sale of the catch-crop pro- 
4^ *ahould help to pay hr tfie necessary attention; 
reqharod^by the permarwnt crops until th^^y come into 
benirag> as well as to meet other wofkin^ expenses of 
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Each tw>e fron about 10 to 30 feet^ ii^ jleight % 
calculated to bear at least seven cones of fruit, aii4 
in mil bearing under good conditions the yhrtd ;is , 
from 8 to 10 bunches * A record bunch' has weight 
56 lbs. and contained 1,445 serviceable oil nuts. The 
yield p«8 acre would be from 536 to 670 bunches from the 
eighth year, where palm trees are planted 25 feet apart, 
which gives 67 trees to the acre. The yiejd of oil per 
acre by European method of extraction Vould^ be from 
one to one-and-a-half tons of oil, exclusive of kernels. 
The quantity of kernels obtainable per tree would vary 
from ^6 to 35 lbs. according to the variety, or from 
15*to 21 cwts. per acre. 

The natives remove a few of the lower leaves around 
the crown of the tree each year. This practice is supposed 
to increase the yield from 25 to 50 per cent., and is worth 
trial by Europeans. 

To secure the cones, the natives have become e^^rt 
climbers. The cones are cut with sharp knives, order 
to detach the fruit. This fruit consists of (a) an outer 
covering or pericarp, which contains the palm oil of 
commerce, and (b) the palm nut. The pericarp often 
holds about 60 per cent, of its own weight of oil, and 
as this part is 40 per cent, of the whole, the amount of 
oil is about 2'4 per cent. The fruit, when freed from the 
oone, is placed in the sun for a few days and fermdlited 

♦According to Adam {Lt fahnier a huikt pp. 11 8- 1 21), an average*' 
yield of about 10 fruit heads, each weighing 13*2 lbs., and equivalent to 
85 Ibi. of fettit per tree per aiyrum, may be counted on in diatifcts favour- 
able to oil palm, such as Lowei Dah 9 mey. Farqnhar {The Oil 
and its Varieties,.fi. 20) says that an average^ of five bunches is obtainable 
In fLronrable diurictSfin Nigeria, baoh bunch weighing 31 lbs., but that 
the bunchy are ffualler in the dry zone and in dense forest. There it no 
d^bt tha(t the yields of fmi/i vary considerably in difreront looalitiet. 
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by betag stacked in heaps and covered by leaves for 
some days more. The release of the fnUt from its fibrous 
case' is thereby easier. In consequence M the fermenta- 
tion, the glycerine (now worth £200 per ton), of which 
the palm oil, when produced from fresh# fruit, sontai^s 
as much as 10 per cent., is reduced to 5^ or ever4«i lower 
percentage, making, as may be imagined, a very serious 
difference iruits market value. 

The Germaife were keen on introducing European 
methods of ^rngj^m^nt. At the Agu plantation in 
Togoland, for example, the process employed there^ 
extracted the best palm oil obtainable, containing qnly 
5 to 6 per cent, of fatty acid. And only as late as Jtily 
4th, 1914, Direktor Hupfield, of ^ogoland, told tfie 
Tjhird International Congress of Tropical Agriculture 
thA increase in exportation might be attained by (1) 
an Extension of the districts capable of exporting by 
impr^Cjpents in the means of transport ; (2) a more 
intensive utilisation of the existing palms through better 
method^ of cultivation ; (3) a better utilisation of the 
crops obtained through improved methods of prepara- 
tion ; (4) an increase in the existing number of palms 
by increased activity of the present producers or the 
introduction of fresh producers ; and (5) methods of 
preparing the crop by machinery which have been 
elalftrated within the last decade. 

Bptk.British and French are new taking up the matter 
more seriouJ^, and several British firms, notably Lever 
Bros.* and the Co-operative tyhol^sale Society , haye taken 
up large jooncessions lAider l^uropean management. ^ 

^ iSeyeral important organised effort^ have now been 
k inadp to suppl^mt the wasteful native for ^e- 



30 


\ COCONUTS, KERNELS, AND CACAO. 

covering the yellow oil from the pericarp, by establishing 
modern plants , within the area in which the oil palm 
flourishes. Tb^se modern plants ofl'er one of the most 
favourable opportunities for tlie investment of capital, 
the native, labou!‘er will soon find that the collection 
of fniit for tliese establishments is easier and more pro- 
fitable than attempting to extract the oil himself. At 

the same time, users of palm oil in Eiiropp w#ill be fur- 

« 

nisiied witJi a product which, on account of the large 
proportion of glycerine it containsv>and' better average 
condition, will be of greater value than the variable 
and uncertain prodiud, that is now shipped by the West 
Afri(ian native. 

The cost of extraction by the native methods is from 
£10 to £12 a ton. Half that estimate should cover Jibe 
cost by machinery under European management. 

The problem of the mechanical extraction of pal a oil 
has been approached from two standpoints— ;,t) the 
construction of small, (di 0 a[), portable machines^ capable • 
of being worked by hand and of being transported from 
place to place as required ; (2) the oro(tion of central 
factories deahng with large quantities of palm fruit by 
means of heavy, power-driven machines. 

At least two hand-o|>erated machines, very similar in 
principle, have been patented for the preparation of 
palm oil, in both of which the palm fruits are |5iaced 
in a <iylinder with hot y^ater and submitted to the action 
of beaters, the oil and water being afterwards run off 
through a grid or sievd. Tl,ie “ Gwira " machine patented 
by figlen {English Pat. 3357/1^09) has been experi- 
mehted wit/i on' the G<)l<i Coast. The other machine, 
in whiJrt tV^palm fruit is beaten in hot water for extrac- ^ 
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tion of the oil /is that of Phillips, a native of Lagoa ; an 
early model of this machine was patentet^ in 1907 {English 
Pat, 9733), and an improved form in 191€ [English Pat. 
18370). It consists of a smooth cylinder mounted inside 
a cylindrical casing and around a sliaft bearing beater^. 

The outer cylinder carries a water tank with O'^valve 

» 

to coThtrol the flow of water, while the inner cylinder 
carries oi\ thf lower side a sliding sieve to se])arato the 
oil and water ^rom the nuts and fibrous waste : this ’ 
•arrangement; j^f. tli^ ieve allows its removal so that the 
exhausted material^ can be discharged thiough a space 
in the inner cylinder. This machine was exhibited ^at 
the International Rubber and 1Vo])ical Products Exhi- 
bition held in London in 1914, am^ according to the 
advertisements issued ab that time, it (‘ost £5. Although 
littlais known witli regard to the efficiency of oil extrac- 
tion wy this machine, it should prove useful in econo- 
misin^iiirae and labour in the preparation of palm oil 
^ on a small scale by natives. 

The first ^power-driven machinery foi' cracking palm 
' nuts is believed to have been introduced into West 
Africa in 1877 by Mr. V. A. Moore, of Liverpool, and 
was devised by Messrs. Mather A Iflatt, Ltd., of Salford. 
Hand machines were introduced about 15 or 20 years 
later. • 

In 901 a prize offered by the Kolonial Wirtschaft^ 
lichen Kommitiee of the German Kolonialgesellschaft 
(Verhand. Kol. Wirt. Kom.., 1009, No. 1, p. 54) was 
awarded for a complete set of gmalf machines constructed 
by the firm of F. Haafee*in Berlin and designed to ex- 
tract palm oil from the fruit and also ft) crick the nhts 
^^and liberate the kernel^. Plant made by t^ jg f& m Wa^ 
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C tfr ® 

exhibited in 1909 in Berlin, and afterwards erected at 


Mamfe on the (>oss River (Cameroons). Similar plant 
was also erectrad at Victoria in the Cameroons, and at 
about the same time a French firm erected a plant of 


p'ench make^ at (-otonou in Dahomey. These early 
facto^'ies were all on a small scale, working about 6 tons 


of palm fruit per day. 

Subsequent power maqliinery falls into T we classes — 
(1) those in which the whole fruit is*pressed without 
removal of the nuts, and (2) those.^in cwhich the fruit 
pulp is removed from the nuts and pressed alone. 

Noteworthy among the former are (a) the machines 
devised by Poisson and constructed by Louis Labarre, 
t)f Marseilles ; (6) the mill devised by Hupfeld and con- 
structed by Messrs. Humboldt, of Cologne ; (c) -the 

machine patented by Hawkins. 

The most jwominent of the second class was, ’')efore 
the war, that of Haake, of Berlin. Other maclvLcs have 
been patented by Buchanan and Tyrell, and by Dyer, 
and Innes-Ward. 


Complete plant for the preparation of palm oil in which 
the pulp is removed from the nuts imd then pressed is 
made by A. F. C’raig & Co., Ltd., Paisley, Scotland ; 
A. Olier et Cie., Argenteuil, France ; and Louis Labarre, 
Marseilles. The plant constructed by the first -mentioned 
ffirm is known as the Caledonia dry plant, and differs in 
method of working frpm most of the existing processes 
in not steaming or boiling the fruit or pulp with waler 
beforp expression of ‘^oil. ^ It is claimed for tflis cprocess 
that"** neither the fruit nor the oft comes in contact with 
wkter, so ^hat*^even if ^atty acid and glycerine occur 
in ovef-riy^' fruit no glycerine is losk The process oi 
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depericarping is effected by a machine patented by 
H. 6 . Fairfax {English Pat, 18050/1914)., 

The oil, after being boiled, 3 delda a pleaiftint and yellow- 
coloured fat, \^ich is sometimes eaten and relished by 
Europeans residing in West Africa. Most^f it, howevej^, 
is exported to Europe and used for various p^jrposes 
by the soap-maker and the chandler, not to speak of 
war purpesea. Some oil is harder than others, notably 
that from^thin j^ericarps ; the softer oil is of two qualities, 
•(a) Lagos a nd • (feL^ rdinary soft oil, both of these oils 

fetching from £3 to £4 per ton more than tho harder quality. 

• * 

Soap-makers and other users of palm oil are qpw 
demanding a contract for their requirements, based vn 
purity and on the first grade of oil cj^ntaining not more 
th^ 18 per cent, of free fatty acids. Many of the 
inf^or grades will thus become unmarketable, except 
at a^riously depreciated price. 

Th^l^iter the oil and the more glycerine therein (which 
varies i^^ inverse proportion with tho acidity) the greater 
its value^ 

The chemical and physical constants of the ^alm oil 
of commerce are : — 


15 " 0 
15 ’ 


Specific gravity at 

Melting point, 
Saponification value, 
l<)3ine value, 
Relchert-Moisal value, 
Hehner vdue, 


0*9209 to 0*9245 

24" to 42*5" C. 
196-3 to* 205*5 
53 to 67*4 
0*86 to 1*87 
94*2 to 97 


Solidifying point of fatty acids varies from 35*8" to 46 4" C,, usually 
• , 44’6" to 45*0" C. 

The keyiels or Seeds contained in the nuts or stones 
of the oij palm are obtained by cracking^he Auts by hknd 
or by the aid of rf nut-«racking macl^jine, aftA^yj^orang^- 
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oil hlw been extracted i^m the putW 
pulpy j^rtion oj thh fruit. In Sierra Leone, this is, 
principally, the«work of thousands of small farmers in the 
Colony and Hinterland, who, with wives and families, 
work a| this industry during the season. Their produce 
is collected by agents and ^ub-agents representing the 
large trading firms. 

The kernels are exported, and the expression of the 
kernel oil carried out in Europe. Palm kernel oil is 
white in colour and of rather softer CQj^atence than pahU' 
oil. The kernel, when it reaches the mills, is treated 
j e^her by the crushing or chemical extraction processes 
to^Obtain this 611. The oil forms about 60 per cent, of its 
<k)ntent8, and has a very high commercial value, being 
sold about £40 per ton in peace time, and at a mm}h 
higher figure during war. Formerly employed sole^v in 
the manufacture of soap, candles, etc., palm kem^fi od 
has latterly been more and more in demand apKJ^Jg the 
makers of edible products, such as nut-butter,'' choco- 
late fats, etc. Before the great World War, most of our 
supplies of this oil were imported from the Continent. 
Now that the question of the people's food supplies 
has become one of vital moment to the country,' the 
production of large quantities of wholesome nut-butter, 
sold at almost one-third the price of ordinary butter, and 
Xianufactured entirely within our own borders fron*® pro- 
duce Supplied by British Colonies, may be regarded as a 
fa<Stor of no small importance in furthering the national 
policy ^by facilitating domestic economy. ' * ' 

Before the war the Germans imported kernels frottt 
li^^erpeol, a6d then sent the oil back to that port and 
undersold tb^ Liverpool crushero. , 
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This was done by Germany putting a heavy tariff 
of £6 a ton on refined edible oils, importing the palm 
kernels free, and charging her own manufacturers and 
countries witli ^whom she had special treaties, an extra 
price which enabled her to undersell the British market. 
She also captured the Canadian market, alth'ough 
pool Sn joyed exceptionally low freight to Canada. Before 
the war, als(^ Britain imported margarine to the extent 
^of 1,618,297 *CAfts. in 1913, value £3,917,701. Of this 
•amount 1,483417 cwts. came from Holland. Now 
Britain is making her own margarine from her own 
raw material, and as it was being bought retail af from 
7d. to Is. per lb., while butter was costing 2s. to 28. 


the gain to the consumer at home is great. • 

Messrs. Lever now have their own steamers lunning 
betWn West Africa and Liverpool for their trade in 
kernts and oil. In Sierra Leone alone, the palm kernels 
expon^in 1917 reached the record figure of 58,000 tons. 

The fallowing table gives the range of the principal 
constants oT[ commercial palm kernel oil. The corre- 
sponding figures for coconut oil are added for com- 


parison : — 


« 

Commercjal 

Palm Kernel 

on. 

Coeennt Oil. 

• _ _ ■ 

Spe^c gravity 99®/15°, 
Iodine value, per cent., 
SaponiSoation value, . 

• Titer test, . 

Hehner value, . 
Rerobert-Meissl value, 
•Poknske value, 
yi^oeoj}, ./ 

0*873 

10*3 to 17*5 

242 to 2* 

20*0° C. to 26*6° 0. 
.91*1 
y0to6'8* 

* *40*7 to 62*5 

• 

0*874 * 

8*0 to 104) 

246 to 268 
21*2^0. to 26*6® C. 
82*4 to 90*5 

6*6 to 7*6 

18*0 • 

64*5 to 74*7 

ji 


I When the weight of ^ cask of palm oil i^flsc^ained^ 
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' » ^ 
and in invoicing the same to the buyer in this country, 

16 lbs. per cwt., Qr one-seventh of the whole, is deducted 

t 

as representing the weight of the cask. 

This is an agreed figure and applies^ only to such 
casks as are termed “ regular,’' and comply with a certain 
measurement, in the case of palm kernels, if these are 
shipped in bags, the actual weight of the bags is ascer- 
tained by trial, and this weight is deducted ,^rom the 
gross weight of the kernels. The usual 'tare is 13 lbs. 
for five bags ; when shipped in bulk there ’s no taro. 

An ingenious and simple nut-cracking machine has 
been ae vised recently by J. 0. Drews, it consists of 
a pair of finely corrugated steel jaws, one of which is 
fixed vertically to the frame of the machine, while the 
other is moved by means of a specially constructed 
cam. The moving jaw has its corrugated face forned 
at a slight angle to the face of the fixed jaw ; the W)ace 
between the jaws is, therefore, wider at the tpjy than 
at the bottom, so that larger nuts drop]3ed between the 
jaws lodge near the top and small nuts near the bottom. 
In working, the moving jaw takes up three consecutive 
positions : (1) discharging, fully open, allowing the 

broken nuts to fall through ; (2) feeding, partly doted ; 
(3) cracking, a small auxiliary cam mounted on the main 
cam engages with the operating rod of the moving jaw, 
Clausing the latter to take a short, sharp movement and 
to crack the nut-shells without breaking up the kernels. 
The nuts are fed to the jaws by means of a sloping tray 
ending in a series of J -shaped bars mounted at right 
angles to and above the faces of the jaws. A series of 
J -shaped ba -8 mounted on a shaft rotate between the 
bars on tne f.^d tray, pick up a row of nuts, and thrdw 
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them between the jaws. The machine is light, simple, 
and strong, and seems to work well. • 

The working of another new palm-nut-(?racking machine 
• # 
devised by Mj. Kent- Johnston has been demonstrated 

recently in Liverpool. This machine works on the centri- 
fugal plan, but differs from other centyfiigal mi^chiAea 
in ttat the nuts are flung from one ribbed rotating disc 
or drum, ir^o or against another disc rotating in the 
opposite ^direc^Lon. I’he machine is said to work satis- 
factorily, ag.d-* weighs 1,30 lbs., being of convenient size 
for transport. ^ 

Every such effort to get- the most out of kernels jwill 
probably be welcomed by merchant and native alike, 
especially as soap-makers and margarine-makers, and 
other users of kernel oil are calling for a contract in 
whxh kernels will be valued according to their oil con- 
tend, anything containing less than 48 per cent, of oil 
to be^^nalised. 

Palmjternel cake is the residue from the kernels of 
the nuts of the West African oil palm after expression 
of the oil.”' More than one-quaiter million tons^of nuts 
have been for the past few years annually exported from 
WejJl Africa, but until the outbreak of the war, and the 
consequent closing of the German ports, this huge trade 
was almost entirely in Germ an ‘hands. A small quantity 
of tilb nuts was imported into Britain, but almost dll 
the cake left from the extractic^ of these was exported 
to the Continent, where it has always commanded a 

oonSiderftbly higher price tRap in^his country. 

• • • 

. * “ Exprei^ion ” is thoiixore corroct^torm when the material is crushed 
in a press and the oil squeezed out, '' extraction " #hen oil is dissoiv edby 
•uitkble solvents {e.g., benzine). Solvent — 
extensively for edible purposds. 
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As far back as 1861, at the Royal Agricultural Coll^, 
Cirencester, it wac experimentally established that kernel 
i^n»ake was good® stuff for cattle, but the Germans dis- 
covered that palm kernel cake given tv milking cows 
would increaaecth^ amount of butter fat by as much as 
over J per cent^ so that by giving it to their cattle ^they 
were able to get as much butter from nine <pw8 as before 
it took ten cows to produce. For that reason throughout 
the German Empire for many years palm kernel cake 
has been more valuable than it has been inr England. 

At the end of 1914 there were only two mills in Britain 
dealing with palm kernels, and their combined capacity 
amounted to only 70,000 tons per annum. Since then, 
however, a considerable development in this industry 
has taken place, and new mills (e.g., at London and Hijll) 
have been erected capable of dealing with large qi^an- 
titiea, so that, in the near future, very large stoct^ of 
palm-kernel cake will be at the disposal of tfe' home 

feeder. ' ' 

For the purposes of experiment, 2 tons of the cake 
Were supplied by Messrs. Lever Brptliers, Port Sunlight, 
n^ho, in connection with their industry, crush a con- 
siderable quantity of palm kernels. .These experiirfenta 
have shown that palm-kernel cake is very highly digest- 
ible, and that jts productive value is much higher than 
its chemical analysis alone would lead us to believed' For 
this reason three cakes were used in equal quantities 
throughout the experiment. For the purposes of the 
^tfeperiment, thirty herfd ofc cWle, eighteen heiierss and 
' twelve"" bullocks, al| cross-bred two-y»iM‘-oldS, * 

ijrore <*divided into Wee lots often eac h ^ 
bt cons&tir^ of six beifers aoddotir buBooii* f 
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before the commencement of the experiment 
fctiey underwent a preparatory peripd of feeding, in order 
to acCuetom them to the experiiiientai foods — Lot I. 
getting linaee^ cake, Lot II. decorticated cotton cake, 
and Lot III. palm-kernel cake. The cakes were fed in 
mixture with locust-bean meal, and were ftom t^e fifst 
takcfh readily by all the animals. The experimental 
period, ^hi^h extended to eighty-four days, was divided 
into three periods of twenty-eight days each, the animals 
being weighed, at the commencement, and again at the 
end of each period. The final conclusions reached were 
I, Fed in the same quantities, palm-kernel cake ma/ 
be expected to give equally as good » return in ^ve 
weight increase as linseed cake or decorticated cotton 
cake, and at present prices it gives a better monetary 
return than either of these. 

'' II. Fed in mixture with locust-bean meal, it is 
take]) readily by stock, and no difficulty need be experi- 
enced m storing cake containing a comparatively large 

percentagd of oil.'’ ^ . v 

The flJounty of Northumberland Education Committee. 
haa issued a very valuable report on palm-ke?nel cake 
and meal, and c<jconut cake compared with Soya cake 
for fattening cattle and sheep. The trials were carried 
out at the County Agricultural Experiment Station, 
CooWe Park. The summary results were 
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The cakes and meal weie kept in the granary and we^e' 
in quite good condition after being stored for some 
months. # ' 

In some previous trials palm-kernel cake gave - the 
cattle more glossy coats and more “ bloom,” but in 
these trials no such effect was produced on the fattening 
cattle or on the young stirka. 

Better average gains were given by those wintered 
inside than those wintered outside, but* at! the end of 
March practical valuers attached 308. a head more value , 
, to those wintered outside, as they had better coats of 
'hair and were more promising grazing cattle. Palm- 
kernel meal gave better results than palm-kernel cake 
with these young cattle, although the meal contained 
less than 2 per cent.' of oil and the cake nearly 6 per cent. 
The gains per week were quite satisfactory for such store 
cattle in winter, and each lot went through the winter 
well. 

The sheep used were three parts bred hogs and had 
been bred near Rothbury in 1915. All the' lots made 
satisfactory gains, which indicated palm -kernel cake and 
palm-kernel meal as suitable foods ic< fattening sheep. 
Again palm-kernel meal gave a better result than pulm- 
kemel cake. 

The fattening bullocks made average net gains of from 
£3 to £6 a head. Their live weight value increased* from 
478. to 628. a cwt. during the fattening period. The 
fattening heifers made average net gains of 50s. to 648, 
a head. The net gains per head for the stirks varied Lorn 
*^x0a. t<r 238., and their value as stores increased from 
42 b'.' 6d. a cwt. at the beginning of the winter to 488* 

, at the end. The fattening hogs made net gains per head 
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of from 38. to 5s., and improved in live weight value 
from 5|d. to 6Jd. a lb. during the fattening period. 

Palm-ketnel meal is fo*und to be an excellent basis for 
a pig meal, and^as^ more oil is obtained from palm kernels 
by means of the extraction process of which palm- 
kernel meal is the by-product, it was also of* the greatest 
importance to test extracted palm-kernel meal as a 
feeding-st^ff^ 

The following table gives the composition of palm- 

• kernel cake iii comparison with coconut, linseed, and 
* • 
cotton-seed cakes : — 




CONSTITUKNTS IM U^.KNT 

• 

• 


Soya 

Ejrypt 


Palm- 

Nut 

Falm- 

Keniol 

• 

Maize. 


Cake 

Cake 

Cake 

Cake. 

Meal. 


Moisturt', 

1040 

11-60 

11-65 

11-00 

12-40 

14-30 

ou, 

fiOli 

4-07 

H-37 

5 40 

1-35 

4-54 

Albun^inoida, . 

43-85 

24-30 

21-75 

21 00 

18-81 

9-89 

Carbo-hydrates, 

29 97 

.34-33 

41-96 

43-12 

40-94 

68-20 

Fibre, ^ 

4-60 

2015 

10-75 

15-78 

22-60 

1-47 

Ash, . • , 

515 

5r>5 

5-52 

3-70 

3-90 

1-00 

• 

100 00 

100 00 

100-00 j 100-00 

100-00 

100-00 

Nitrogen, 

7*02 

3-89 

3-48 

3-36 

3-(fl 

1-68 

SanJ, . 

0-65 

0-70 

1-05 

0-75 

0-80 

none 

5 '5 

3-8 

8-1 

5-2 

1-3 

4-0 

Digestible true albu- 






6-7 

minoids, 

37-7 

19-9 

16-5 

17-5 

15-6 

Digestible carbo-hy- 


• 



494 

65-4 

drates and fibre, . 

21 6 

28-6 

41-5 

461* 

Starih equivalent, . 

67 

47 

80 

75 

66 



82 . 


Another product of the oil palm which is not so gener- 
ally ■•known is fibre ; thiB^fiJ^re of very good j][uality, 
and reajjsea as mucfi *as £60 a ton on the Biverpodf 
market. 

It is the only fibre that is sufficiently fine and strong > 
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to make fiahing lines, and tlda jis the only use to 
it is put by the natives. It is obtained from the you0g 
pinnae, the older leaves being loo strong and coa^ to 
permit the hand-extraction of the fibre. . t 

The process^ of extraction is laborious, and, therefore, 
unreiyiunerative, the cost of the production being as 
high as £75 a ton. There remains, however, a possi- 
pility that a mechanical or a chemical process may be 
introduced to separate the fibre from the pinnae cheaply. 

The tendency in the palm oil and kecne^ trade is to* 
have large factories and mills on the spot for treating 
*’the material, and, therefore, a few words are necessary 
oiv^this subject". First, the selection of a site for an oil- 
palm factory necessitates a careful examination of the 
productivity of oil palms in the vicinity. 

Secondlj^, factories requiring large supplies of palm 
fruit near at hand will probably have to resoTt to 
plantation methods, in which case the choice qf the 
best variety of palm for planting will be essential. , 

Thirdly, a factory requiring 5 tons of palm' fruit daily 
and producing from about J to 1 ton of palm oil, will 
require hbout 30,000 trees (say 80 to ^he acre)^ This is 
based upon the calculation that, as the fruit heads S3on- 
suit of only 64 per cent, of fruit (the remainder being 
useless fibrous^ stem, bracts, etc.), it would be necessary 
tq collect and transport to the factory nearly 8 tons of 
fruit heads daily, or, taking the number of working days 
in the year as 200, and thus allowing for the fact that* 
the palms do not bear* fully throughout the year, .dVer 
K/,600 tins per annujpa. ,, 

Sipart {Commitfee on E&ibk and Oil-producing ilTitfs 
jmi Seeds, Mmutee of Evidence, 1^16) ata^ ttot iMa araa ^ 
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of 14* miles (about 9^000 acres) would be Seeirable 
{dr the establishment of a factory workinyl0,000 tom 
of fruit a year, but that such an area in full bearing 
would produce over 26,000 tons of fruit a year, or 1,00( 
tons of fruit per annum from 360 acres^ which agreet 
closely with the figure arrived at above. ^ R is otj^ouj 
that large factories would require considerable areaj 
even undar plantation conditions, but that under th< 
present conditidns, wheye the trees are largely wild anc 
•irregularly cystributed and where it is necessary to allov 
for bad seasons, the loss of fruit owing to animal anc 
human depredations and other eventualities, a •mud 
larger area would be required. From riie above cqp 
siderations it is evident that even a moderate-siz« 
factory must be located in the centre of a large oil-pain 
area, and that considerable quantities of fruit must h 
collected and transported over long distances, necessi 
tatin^ a good supply of cheap labour and adequate 

transport facilities . 

Einall^; one word about the packing and transport 
Ceire should be taken that kernels do not cause a fir( 
on board ship. In Nigeria six sacks of palm^kemeli 
war# Sqjomitted by the police department for invest! 
gation as to the cause of a fire which occurred in the hole 
of a ship loading in the Lagoon. The fire seemsTb Bav 
brokdh out in several separate places in the cargo, whiq) 
consisted of bags of kernels solid^ packed, • 

• The kernels had been stored some time in the bags 
wfjit Was the dry season. There had been a blazing 
Son and little breeze <oV several days previously duringf^ 
tke of loading, and sA not only was the fibfaild 
the saokfrig inadp very dry, but also it would havabecoiie 
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more oily from the heated kernels exuding oil and there 
was very i ttle chance of the heat being reduced in a 
closed full iiold. Such oily fibre would absorb oxygen 
from the air very readily, and in these circumstanoee 
the temperature would rise so high as to cause oily 
vapours to’ inflame and so start the fires. The sacks 
showed that the fires started at the outside fibre, and 
not inside among tlie kernels, and after th€\ fije the fibre 
of the sacks held from 20 to 26 per cent, ‘of oil. 
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CHAPTER III. 

THE GROUND-NUT. 

The high of butter in this country in loading now 
to the establislinfent of a new industry in Great Britain — 
4 .e.,the crushm^of monkey-nut or ground-nut kernels for 
the extraction of a pale yellow oil, which is of great value 
in the manufacture of margarine, for which, with better 
at so high a price, there is an increased dentand. Ground- 
nut oil is also used for preserving sardines and as a lubri-* 
cant and illuminator. Inquiries are teing made at the 
leading seed-crushing centres for the establishment of 
his new branch of the oil-extracting industry, and a 
moven^nt has also been started to erect mills in Scotland 
4<o forwar^ the industry. The kernel of the monkey- 
nut contains about 50 per cent, of oil, which belongs 
to the non-drying class of oils, of which up to 40 per 
cent, can be extracted by crushing machinery. As India, 
Egypif, the West Cpast Protectorates, both British and 
French, East and Central Africa, Rhodesia, etc., are 
able to supply large quantitiejk of these qionlteymufi^ 
there il every promise of the development of a largei 
export trade in the commodity.^ The annual exports 
frt)m India and West Africa alone amount to about 
£6,0(JI|i,00e ; and in the United States, every ^large 
t(fwn has ita “ pea-nuf factory. Our Frenclf Allies^ 
pay great attention to the Crushing gi monkey-mrfs, 
(and extensive cpishing businesses are established at 
47 
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Mar8eillea,\and they will probably do their utmost to 
encourage uhe Colonial industry. 

Other coiintries which express this oil are China, 
Java, the United States, and Japan. 

The ground-nut, earth-nut, monkey-nut, or pea-nut, as 
d’ Cerent nuls of the same species are variously called, is 
the fruit of a yellow-flowered herbaceous plant beldnging 
to the Nat. Ord. Legumimsce, which is cultivated ex- 
tensively in Gambia, Senegal, Hong Kong, India, Nigeria, 

^ East Africa, and the United States. Tjie value of the^ 
r nut largely depends on its oil content, which in a good 
' sample will average 40 per cent, of the seed by weight 
after extraction. At the same time, the leaves and 
<)ranche8 of the plant form an excellent fodder for cattle 
and sheep, and should always be utilised after harvest. 

* The flowers are peculiar and worthy of consideration, 
as they have a considerable bearing on the successful 
cultivation of the crop. After fertilisation the tprus or 
seed stalk of the flower becomes elongated, rigid, and, 
deflexed, and forces itself into the groundt where the 
ovary at its extremity begins to enlarge and develop into 
a yellow wrinkled one to three-seedeu pod. If the ground 
be so hard as to prevent the seed stalk from burying 
the developing ovary, the whole part withers and no 
" iruit is foraged, hence the necessity for keeping the soil 
(n a friable condition until the flowers be sot. f 

The highest percentage of marketable nuts is produced 
in sandy loams ; soils deficient in lime, if rich in nitrogen, 
will produce luxuriant plants but little fruit,' and clay 
^soila afe always unsuitable, ^bducing small pods M 
loV quality^ t 

In ordinary field conditions, the bqU should not be# 
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(fliltivated to i greater depth than 6 inch^, .but ‘the 
tilth must be thorough ; deep cultivation/ adds con- 
siderably to the cost of harvesting. 

If the soil oe carefully selected, little after-cultivation 
is necessary ; three hoeings before the crop covers the 
ground are generally sufficient. 

The plants should bo so close as to coTnpletely cover 
the ground when full grown, and protect the soil and roots 
from direc* ’sun ; 15 inches by 15 inches is a suitable 
, distance . * 

The quanUty of shelldd seed required per acre depends 
on the system of planting, but 30 to 35 lbs. per ^re 14 
ample with a planting distance of 15 inches by 15 mchw. 

The proportion of shell to kernels varies, some varieties 
of nuts give 66 per cent, kernel and 34 per cent, shell, and 
others up to 80 per cent, kernel and 20 per cent, only of 
shell. A good ground nut should give, apparently, 48 per 
cent, to 50 per cent, of oil in the kernels. The following 
table ‘of yields of dried nuts per acre is given by the 
Imperial^InstitiUe Bulletin : 


Cl op 

I'tlO 

, 11)11, 

Caroling runniug, # . • 

„ „ (selected), 

Gambia, ... • * 

Gambia (three-seeded), . • • • 

Local variety, 

Re^Teuossee, . - 

Virginia running, . • * • 

i,bs 

1,70(> 

1,548 

1,479 

1,254 

1,071^ 

705 

LIJ8. 

2,438 

1 2^ 1 

L789 

1,846 

V83t 


IQie sandy plains in Bid% or Kano in Northern Nigeria, 
according to its abl# dJirector of Agriculture^ Sffer an 
ideal soil for ground-nut prbduction.^ A yield of^over 
a ton of freshly harvested nuts per ac're w^s bemg 



' generally \^;btained at Kano, and at Bidk at least 1,4^ 
lbs. of keniels per acre were obtained in the 1912-13 
season. A superior variety of ground-nut is grown in 
the neighbourhood of Pategi, llorin Province, which 
might be useful to draw upon for seed elsewhere. 

In the Qpld Coast Colony, where the Hongkong as 
well as the native variety is cultivated, at least inwsome 
of the centres, ( rows and rodents seem able at times to 
secure more than their fair shai’e of the ^.rop, in spite 
\ of its being underground. • ^ 

In Gambia, ground-nuts — which form by far the most 
.imp()^ant article of cultivation in that colony — alter- 
n^cted with th^ staple food croj)s of the country - viz., 
guinea corn, maize, millet, and cassava, offer a fairly 
useful form of rotation. 

At the beginning of each season, “ strange farmers 
appear in Gambia, and take up the cultivation of the 
ground-nut area, doing planting and harvesting on a 
percentage system, so much going to the OA\mer of the land. 
After harvesting and soiling, the strange farmer disappears 
with his good profit, and may not perhaps be seen again. 
There k never, however, any dearth ?f such farmers. 

Harvesting the crop is by far the most exp^msive 
operation, and no system yet devised can do away with 
, amount of hand labour necessary for gathering 

the crop. In Nyassaland it is dug and gathered in a 
manner very similar to that employed for the Irish 
potato crop. 

After liarvesting, the nuts are usually sun-drieck for 
c.bout' a week, and not slieUed^ imtil required for ship- 
ment, but machines can nbw be secured to dry the nuts 
artifici§.lly. 
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*\jnder ordinary field conditions 4 acres to /he toft of 
shelled nuts would be an average for Nyas&alaud, and 
the following figures, takftn from a block grown 

at Namiwawa on unmanured land in 1915, show the cost 
of production and value of the crop, the figures being 
based On actual working expenses • - - 


VM) Vm.uh ok Ckof 
F (1 
2 8 
C 8 

0 4 

1 m 

12 8 ^ 

18 2| 

Tlie total crop from lU acres was* 7,318 lbs. of un- 
shellcd nuts, which on slielling gave 4,024 lbs. of sound 
shelled nuts, or a yield of 019 lbs. of ex})ortable kernels 
per acje, and at £13 10s.* per ton represents a value 
4 >er acre o^£3 14s. 6d. 

ExperinieTits in the East Africa Frotecdorate with two 
varieties of ground-nuts, (diincse and Shirati, gave 
yields of 2,700 lbs. and 2,000 lbs. of nuts (in shell) per 
acre ftsp^ctively. Jn the latter case the crop was only 
so>vn as a catch crop, and was })lanted too far apart for 
profitable cultivation. 

The^round-nut, being less sensitive to climatic varia# 
tions than cotton and muidi frcor^from disease, is wftrthy 
o’t the attention of the larger land companies, who could, 
if interested, encourage tU^ir tenants by distributing 
selected sged and gu^anteeing to purchase tile cro^ 

♦Average price on home market 1914, The pri^ during 1917-18 Tose 
♦ to £70 to £90 a tor 


Cost of Phoouotion pi:it A( kl 


One j3lougtiifig, 

One cultivation, . 

One haft'owing, •, 

Tliree liand hotnngs at 7 Jd , . 
Harvesting and shelling, 



62 , Wkjonuts, kernssls, and cacao. 

»t <bne 'hWnny per pound after deducting the weight 
of the seed issued. 

The nut contains 50 per cent, of fat, 24;5 per cent of 
protein, and 11-7 per cent, of carbohydrates, th^ 
being the principal nutrient components of vegetable 
foods It -makes an excellent substitute for peas and 
S;ns, possessing several preponderant advantages.^ 

In Nigeria a nutritious and appetising soup is made 
from the nut. In the United States, whe?e the pea-nut 
is extensively used, its value is already being' recogm^ 

It is said to fatten more rapfdly than any other die , 
and. if eaten regularly in moderation, to be capable of 
wistaining life indefinitely. An excellent bread and 
biscuit may be made from the nut, m the making ot 
\he latter no lard being required. It may also be used ^ 
a beverage, either alone, wlien it resembles cho^kte 
in flavour, or mixed with pure coffee, when it is better 
than many of the coffee mixtures now on the nmrket. 
The oU of the nut is highly esteemed, being regarded as 
an alternative to sweet or olive oil. ■ 

Small quantities of selected grown nuts have b^ 
osed ki England in confectionery- as a substitute fOT 
almonds. In India they are extensively eaten r«a8ted. 
and are now made into sweetmeats, being mixed with 
sugar-can© jaggery. ^ 

^ ^far the greater part of the world’s production of 
Uound-nuts is, however, used for the expression of oil, 
and for many years MkrseiUes has been the great centse 

for tin© ground-nut trade for oil. , » 

(^- ir, prepared in We6t Africa by means of cradn 
"motive wedge presses, or pestle and morW liiiUs; 8Wh 
ofl is, howfever.^nly* employed for local use. An ^ 
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Vantage of local extraction is that oil can be prepared 
from nuts in a fresh condition, freight charges are lessened, 
and the residual cake becomes available forlfical use. 

** A short description of the machinery and processes foi 
more scientific extraction of the oil may herg» be desirable 
In preparing ground-nUt oil, the outer husi^is generaiij 
removed, although oil can be expressed from unsheliet 
nuts. Where native women and children are availabl 
this labour jcan be done by hand, but small hand machine 
ftre obtainable and more effective. Such machines brea 
the husks between rollers set at such distance as t 
prevent the crushing of the kernels in the process 
husks and as much as possible of the red skin of th 
kernel being removed by a blast of air. The husks ca 
be blown to the engine and used as fuel, or, mixed wit 


meal, they may be made into cakes. 

The cleaned kernels are ground between rollers, the 
placed •in hydraulic presses. The first pressing tak< 
place at ordinary, temperature, yielding as much ^ 
30 per cgnt* of pale-coloured oil. This “ cold-drawn 


oil is known as huile surfine de Rufisque, Gambi 
etc., according to the origin of the nuts. This is 
for e<flble^ purposes^ A further 6 or 8 per cent, of < 
inferior in quality, but still useful for edible purpose 
be obtained by moistening and warming the ca] 
in steam kettles at a temperature of 30^ to 32° C.^ I 
additional 5 to 7 per cent, of oil, »infit for edible use, b 
vWj^ood for soap, can be obtained by a third expressly 
at a femj^rature of from^48*‘ to 50° C, The second 
third explosions are usually made in open Anglo^ 
American presses, .which employ bags clcdhSjto 


*the cake. 
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The following are approximate yields obtained from 
different kinds of ground nuts ; - 


3- - , — 

Krona 

From 

Kind 


Decorticated 


Nuts 

Nuts. 

* ' 




}V| coiit 

Per cei t 

Rufisque, ... , 

n-r. 

45 to 46 

Gambia 

'M 

.. 

Egypt, 

:u r, 


Mozambique, 


42 to 45 

Bombay, . . . . i 

• • 1 

< to 38 

Coromandel, . . . j 

. ■■ 1 

36 to 37 f 




, The last three kinds are sliipped decorticated, and 
Consequently undeigo changes rendering the taste in- 
different and the .cake inferior. The cake left after the 
expression of the oil is a valuable feeding stuff for cattle 
and other animals. 

The following analyses of various feeding cakes are 
stated below • 



OrouiKl-nut Cake 

( otUm-sced Cake 

- ^ 

Deoorti- • l*n<iecoi 
cated : fcicated 

1 ■' 

r.iuaeed 

Cake. 

; III 

Uccorti- 

tated. 

Undecor* 

ticated 


Per cent,) Per cent 

Per cent.! P<*'' < ent 

Pev'ceiit 

Per cent. 

Moifltun'. 

10*6 

11*6 

9*00 13*75 

11*16 

12*7 

Ash, 

5-95 

5-70 

710 ! 4*60 1 

5*20 

6*06 

Oil, . u . 

7-73 

7*17 

11*38 6*56 

9*50 

11*07 

Protein, 

49*31 

28*50 

43*78 ! 24*62 

29*6a 

38*82 * 

Carbohydrates, 

21*71 

28*06 

23*56 i 29*28 

35*64 

26*51 

Crude fibre, . 

4*70 

18*97 

5*18 21*19 

! 

9*10 

6*85 


4 '‘ 

In Senegal, where, with one set of six decorticating 
machines worked either by a locomotive or a portable 
engine, 5 tons o( nuts in the shell were decorticated per 
jiour, with the result that out of 280 toiiS treated 199 tons* 
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oi kernels were obtained. This was so satisfactory tha 
extensive plant is to be erected in various parts of th 
Senegal colony. Natives ftre also beginning jbo decorticat 
hy hand, on account of the large pecuniary advantag 
to be gained. The company are also prepared to erec 
plant in Bathurst or other parts of the G^nbia, and^ 
is to be said that a saving of 50 per cent, in freight spac 
is effected ^if the ground nuts be shippecl after bein 
decorticated.* • ^ 

• The rate of should vary for the nuts in the 

different states. The difference in the freight woul 
enable the trading firms to pay an encouraging 
to the natives for decorticating nuts, and. as a conS 
quence, the demand on shipping space would be great 
reduced, but if the idea is to be encouraged as it deserve 
prompt steps should be taken by the Shipping Controll 
in order that they may materialise in time for the oper 
tions pf the next crop, first to encourage the natives 
decorticat|> the nuts, and secondly, to facilitate t. 

installation* of plant by the various firms to comraen 

• , 

the decortication. 

The yield of decorticated nuta iier ton ia 8 ^Wts. 
oil, 12 c-yts. of cakj, and that of nuts in the shell is about 
6 to 6 cwts. of oil, 8 cwts. of cake, 6 cwts. of empty shells 
(which have no nutritive valije), and which are useful 
only a combustible. • 

Decorticated nuts have l)een^ship]S3(l from India for 
Vnany years past. These generally reach Europe in poor’ 
oouclition, partly owing t(j ^faulty methods of decorti* 
cation, causing damage* to the kernels, and partly to 
the long voyage through hot* regions., For^ the last/ew 
years decorticatpd ground nuts have been shipped from 
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Northeri Nigeria, and in spite of the rail joun?hy to the 
coast of about 700 miles and a sea voyagj of about 
three weeks, these reach Europe in good condition, and 
can be used for the production of edible oil of good 
quality. Ground nuts properly decorticated in Senegal 
shfiiild reach ^5urope in excellent condition, as the average 
distance of transport by rail would only be about 1^0 to 
200 miles, followed by a sea voyage of ten to fourteen 
days, mostly in temperate regions. Tiie' chief points 
against the decortication of the nuts in ,the country of 
, origin are ( 1 ) the demand for oil of high quality prepared 
Vruul nuts shipped in the siiell, and (2) the interference 
w{th the native custom of selling nuts in the shell. 
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THE SHEA NUT. 

• 

The ahea-butter tree was originally brougnt to our notice 
by Mung<» ^Park, and named after him, Butyroapermuw 
'imrlcvL ^The aliea- butter grows every w^here in West and 
West-Centval •Africa, whore the oil palm does not. iff 
Northern Nigeria especially, it flourishes over larg(‘ arei^y. 
Vast and unexploited supjdies exist also in the Noi iH t>f 
Ashanti beyond the evergreen forest. It is content v^ith 
less rain than the oil palm reijuires. Tlie vegetable fflt 
from the nut of this tree is used by the West African 
natives as a food, and has been mnployed in this count I’y 
in the manufacture of candles, and mixed with other 
oils, •in soap-making. It is now within the scope of 
modern ishemistry to find some means of 2 )reparing ^xnd 
preseryng this vegetable fat so that it is an ex})ortable 
form of butter. It is far nicer in taste, and far more 
wholesome than some of the present substitutes for the 
fat Serived from cow’s milk. 

The shea tree grows to a height of 45 to hO feet or even 
^more. The trunk reaches a diameter of ,9 feet or over, 
and % covered with rough greyish bark dlie reddish- 
coloured wood is hard, heavj^, and ditlieult to’ work^ 
but is used by the natives for making pestles, mortars^* 
andi ofher implements. Tl^e leaves are elongated, grab- 
rous wh^n fully devefoped, but downy when quite yoffng, 
and measure from 4 to 10 inches in k)ngth and l|4o 2| 
inches in width, each leaf being borne on a petiole from 
• 59 
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IJ to 6J inches in length. The flowers appar from 
January to March, according to the climat( and the 
situation of tliJ tree. The white scented flowers are 
borne in globular corymbs at the extremities of the 
branches. The fruit ripens from May to September, 
bu> principal ly\n the latter })art of July. It is spherical 
or ellipsoidal in shape, somewhat resembling a plum, 
and measures from to 2 inches in length and from 
IJ to IJ inches in diameter. The fruit consists of an 
6uter succulent pulp, of a yellowish or blackish-green 
o^lour when ripe, enclosing usually one, or vsometimes 
twcTor three nuts The pulp lias a jfleasant flavour, 
and is largely eatiai by the natives as a fruit. When 
ripe the fruit falls to the ground, the ymlp being then 
often consumed by sheej) and swine. The nuts generally 
measure rather less than 1 1 inches in length and 1 inch 
in diameter. The shell is usually of a light brown colour, 
and resembles the shell of a Spanish chestnut ; on (Lying 
it becomes hard and brittle, and (^an then be easily 
removed. The kernel is soft and yellowish when fresh, 
but when dry it becomes firm and t\irns a dark chocolate- 
brown colour. The dry kernels vary in size and weight ; 
large kernels generally have an average weight of to 
5 grains, whilst small kernels may weigh only 2| grains 
each. The fresh fruit is ccmposed of from 40 to 66 per 
ceiit. of pulp, and 35 to 60 per cent, of fresh nuts, the 
average being about 49 ner cent, of nuts. The fresh 
nuts yield on drying 57 per cent, of sun-dried nuts, or 
39 per cent, of sun-dried kernels, containing 5 td 6 per 
cent, of moisture, and in a condition suitable for export. 
A native must gather and work up nearly 6J tons of 

fruit in order to prepare 1 ton of kernels fca* export. 

' e 
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The shea tree requires a deep soil rich in lu|mu«, and 
IS ^parti^darly abundant on soils composed of sandy 
clay or of l^teritic detritus. ^ 

It does not grow in marshy land, or in land liable to 
be flooded, or on heavy clay soils, but prefers the slopes 
of hills, and rocky or sandy plains. Although the tree 
is feund in the forest or in the bush, it does not reaST 
its maximum growth under these conditions, since it is 
often stunt#d pwing to busli tires and the sliading eflect 
of more* rapidly growing plants and trees. The tre^ 
flourishes best in open* situations, sucli as the clearings 
round villages, and attempts are being made in NortJi>i^«n 
Nigeria and elsewhere to induce tlie natives to clear away 
the bush around the trees with a view to prevent damage 
by fire. Laws have also been made 4n the Upper Senegal 
and Niger region to prevent tlie cutting down of this 
valuable tree when land is being cleared for the planting * 
of crops. Although the tree does not appear to be culti- 
vated in the full sense of the word in any district, it is 
usual fof^the natives to leave the matm^e trees when 
clearing land. The tree is easy to propagate from seed, 
but grows comparatively slowly, taking aboift thirty 
year^ to reach maturity, whilst it does not bear fruit 
until frbm twelve* to fifteen years of age. It is evident, 
therefore, thaX the establishment of plantattons would 
4)0» a ^tedious operation, and in view of the irregular 
yield of nuts, it might also be unprofltable 
, Such considerations would, •of course, be most im 
poitant in the event of attempts being made to establish 
oil mills on the spot*im \^dbt Africa. A natiKre Is able 
to gathei^lOO lbs. of fruit per*day of nine hours in a good 
season ; but any estimate must, of course, depend largely 
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on t6e riJbture of the diatrict and the productivity of th^ 
trees. / 

The fmit, w^en ripe, drops tO the grouiu^ and is col- 
lected ; the succulent pulp is then removed by washing c 
or by allowing the fruit to rot in pits dug in the ground. 
The nuts are v|ned in the sun, or in a rough kiln or oven 
built of earth. The shells are then removed by crushing 
in a mortar and vanning. A native is able to shell 250 lbs. 
of nuts per day. Although nuts in the uheil have been 
lexported, it is better to shell the nuts on Uie spot, as 
^he shells are valueless, and comprise about 30 per cent, 
b^^^^eight of the dried nuts. 

ih’obably sun-dried kernels will be found best, as the 
native process of drying in ovens is rather liable to cause 
damage to the kernels, with consequent deterioration 
of the fat. 

Generally speaking, the collection and preparation of 
nuts and of shea butter is carried out by womep, the 
men being employed in transporting the kernels or 
butter to the local markets. 

The question as to whether it be })etter for the natives 
to sell \-he kernels, or to prepare and sell shea butter, 
depends almost entirely on local conditions of Lbour 
and transport. In districts remote from railways or 
navigable rivers it appegtrs that the preparation and 
sale of shea butter will give the greater profit ; 'but," in 
view of the fact that the native methods for the pre- 
paration of the butter are inefficient, it appears better 
on the whole that the nativp should be encouraged -to 
sell the dried kernels. The transpbrt of the butter on a 
large scale is also<»a matter of some difficulty, as it must 
be packed in casks before' being placed on board ship. 
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♦. A French firm tried the experiment of Bending out to 
Wes^t Afric.'\ thin tinned sheet-iron which could be folded 
into boxes. \ln this caseithe cost of materjal for packing 
J ton of butter is said to have been only 13s. 

The fact that the residual oil-cake from shea kernels 
does not fetch a high price in European markets rende^p 
it possible that it may ultimately be found more profit- 
able to prepare the fat in West Africa. The preparation 
of the fat or*bu4.ter from the kernels as practised by the 
jiatives is* a tedious and wasteful process : one native 
can prepare about 8 Ibs.’in one day, but more than half 
the fat is not extracted from the kernels, and is thu8 

altogether wasted. After the removal of the nut shdlls 

• 

the kernels are roasted in a kindHof oven built of earth,* 
in which the kernels are placed upbn grids of sticks. 
This roasting appears to scnwe two purposes— that of 
rendering the kernels easier to grind, and also of coagu- 
lating the latex and preventing it from being extracted 
with the fat, which it would contaminate. The roasted 
kernels are* then crushed in a mortar or between two 
flat stones, and the crushed mass is boiled with water, 
the fat being skimmed off as it rises to the top and 
purifieid by tr(‘atment with water and l)y straining. 
The methods employed iii different localities are the same 
inp principle, bfft vary in detajj. The pre|)ared butter 
l?g6neiially stored in large empty gourds, in which it is 
allowed to soUdify. Wlien roquiied for transport it is 
removed from the gourds and wrapped in leaves, forming 
a fipjiierioal or ovoid mass usually weighing 40 lbs. and 
upwards. 
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CHAPTER V. 


THE CACAO BEAN. 

CogOA, one of the few natural products which serf^ 
equally well as food or drink, was, ^ not inappropriately, 
described* by^Linnaeus as ^ the food of the GoUs/' The 
British <Navy recognises its nourishing and stimulatiijg 
qualities by l^erving k- out daily. The British Army 
also supplies it to its men almost as frequently. . 

The powder or essence, which is iij domestic use, is 
the dry cake (ground into flour) of the kernel of the crfp^o 
bean, after it has been separated rfroin the bean itself, 
and after the greater percentage of its natural oil or butter 
has been extracted b}' crushing, and pressing under a' 
hydraulic press. 

, Tlie separation of the kernel or “ nib ” from the bean 
is obtairf^d by roasting the beans, then passing Hiera 
through a cooling chamber, and, finally, cracking them 
by a machine which winnows the shells and dtist by a 
powerful blast. In the making of chocolate, the butter 
not Extracted,* but the sugar and other flavourings 
^^re added t^he ‘‘ nibs ” and all ground toother. The 
^ehemical analysis of cacao nibs and cocoa Essence is 


• 

Cacao Nibs, 

Cocoa 

<x*>^oooaib\itter, . . . 

50 partH 

30 parts 

” subaUnces, i 

16 

• 22 

ChrbohTOratcs, -..r/- L- 

21 „ 

30 „ 

'fbeobroi^lno, ./ * 

Salts, . j 

1-5 „ 

2 

3-9i„ 

5 „ 

constituent, 

1 . • • . J 

,11 M ; 
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Cocoa-butter iti one of the most delicately flavoured 
and expensive edible fats known to science. When 
clarified, it is oi*a pale yellow colour, and only becomes 
rancid when subjected to excessive h^at or fight. In 
ordinary times it is far too ex|)ensive to be used as a 
siqgd, except far making the finest chocolate and the 
most expensive confectionery, where ordinary fats like 
lard, sueV margarine, or butter are too impure and coarse 
to use. For the same reason some of the^fnost valuable 
ointments and toilet preparations are n\ade^ from the -i 
cocoa- butter. # 

touring the war, however, when the scarcity of sugar 
restricted the making of chocolate, and lard — the ordinary 
Ifouse wife's cooking fat — soared to Is. 6d. and more per 
pound, cocoa- but ter came into use for cooking any 
article from sweet pastries to fried fish and chipped 
potatoes. 

The peculiar flavour of the uncooked product, distasteful 
to ^ost adults, can be eliminated, not only by^the addi- ,, 
tion of a little essence of lemon (an importatit fact to 
remember when the fat has gone slightly rancid, owing 
to long storage in factories), but also by the process of 
cooking. . ^ 

When th^ fat has been heated for a short time it almo8^ 
entirely loses jts yellow cqjour, and also if^ flavour, and 
bScomes a white neutral fat. Hence, if it is essential nof 
to have any flavour of apy sort in the resulting articles, 
all that has to be done is to heat the oil for a few minutes ' 
in ordinary saucepan. will be found tkat 
resulting fat can be used ^for^ (£jpng fish, ma^ng chip 
potatoes, and puddings of all sorts'Ni^out any trace of 
cocoa flavour being apparent. 
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One pound does the work of 1?^ to 2 Ibn. fard f)r 
luiet, because it is far finer and purer tlian these, and 
ilso is free from all rfloisture. The paltry ju’odiiced is 
much finer and lighter than pastry made from coarser 
fats. 

The output of cacao in British possessions amount^ 
to *over 40 per cent, of the world's ])ro(hiction. and the 
proportion is increasing. 

In the ye^s 1913, 1914, and 1915 the total world's 
' production \\;as respectively 255,400 tons, 273,600^ toifs, 
and 288,400 tons. British colonies produced respectively 
87,528 tons, 100,169 tons, and 123,966 tons. 

The Gold Coast alone produced in* 1915 77,41 S^jiiis, 
equal to 25 per cent, of the total amount. 

Brazil, Guayaquil in Einiador, (Grenada, and Trinidad 
are the principal cacao-producing centres in the New^ 
World. Of these, th(‘ Trinidad bean is said to be the 
largest and finest flavourexl, tlu^ oldest estates (almost all 
in the hginds of the original Spanish and hVench families) 
lying in*the Northern Valleys of Santa (Vuz, Maracas, 
and Arima. Montserrat and Naparima are also great 
cacao districts. Charles Kingsley in his At Last describes 
the*cayao plantations in Trinidad. 

Grenada produces a smallei* bean than Irinidad, possibly 
owing to C/ie prevalence of ^doser planting and want of 
artificial shade. The cacao of Guatemala was c^ce 
monopolised for use by the Spanish Court, and Sq^ 
nosco" is still of excellent quality. Para and Bahia m 
Drazif produce some^oL^he smallest beans, butj^heir 
flavour is mild an^ j^a^ant. Columbia, Venezuela, 
Jamaica, DomiifW'^' Lucia, Tobagc^ Guadaloupe, Cuba, 
JiijHiniaue, Swti Domingo, British, Dutch, and French 
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Oaian^ a\io cultivate this product. In the last-named 
colony, a forest of the wild plant was discovered about 
1734 oil the banksf of a tvibiitai’y oC the Yari River. From 
this forest seeds w'ere taken and the industry started. 

Just before tlie present war considerable areius, amount- 
^ig to about 5,01)0 acres in all, were planted with cacao 
in 'Uganda, and the planters were very hopeful of resiflts, 
judging by previous ex|ierimeuts on a sinaller scale. 
During the past four years, however, siK!;l/ results as 
h^.ve been forthcoming have not fultilled ^expectations, 
the yields not coming up to what had been expected. 

Uganda, liowever, like most ollua* planting countries, 
has (differed during the war from the fact that consider- 

r 

able numbers of plantation owners and managers have 
beep ou active service. In addition, labou)’ lias been 
considerably affected, and planters in the meantime 
*have been attracted by the apparently better prospects 
attaching to Para rubber. « 

In the Old World Robert i^oiiis Stevenson was an 

t 

early pioneer of tlie cacao industry in Samoa.* The 
Dutch East Indies and Ceylon also produce larg(^ quan- 
tities. In Africa, the islands of S. Thome and Princij^ie 
were for many years the most famous, and Messrs. 
Cadbury at one time bought most of their (racao from 
this source. From 1908 for some years, hotoever, these' 
islands were boycotted liy many films, owing tO* the 
conditions of slavery said to exist. The Portuguese 

0 ’ V 

Government have now improved all faulty conditions. 
From 1911, however, British West Africa (especiaMy tho*^ 
Gold'doast VOlony) became the\^(5ipal cacao-producing 
country in the worj^d, the quantity^'][^tihi^f'd fhnt, 


* Vatlimu fjiUers. 
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\)emg 44,828 tone. Messrs. Cadbury and Fry itow havd 
cacao plantations of their own in Ashanti. 

The birth and growth of the cacao •industry in the 

m 

Gold Coast reads like romance. Totteh Quarshie, of 
Christianburg, towards the end of the nineteenth century, 
brought a few beans from Fernando Po,* where he had^ 
been working as a blacl^smith. Planting them, and 
nursing tjie seeds, his little enterprise soon^ became 
profitable. Olliers soon imitated him. In 1891 the first 
> shipment of about 80 lbs., valued at £4, was made tft 
this country, since when it has leaped rapidly to about 


80,000 tons, valued at about four millions sterling- 
more tlian a-thir<l of the total cacao production ofjhe 
world. Every pound has been grown by native farmer^, 
and the family incomes of cacao-growers have been 
multiplied a hundredfold or more, many amounting to 
between one and two thousand pounds sterling yearly, 
a few* being even larger, (^acao is now also being grown 


in Togolapd, Camerooiis, Sierra Leone, and Nigeria. ^ 

In Nigeria, the export of cacao has increased from 
99,000 cwts., valued at £172,000, in 1914, to over 200,000 
cwts., valued at about £400,000. Ibadan is the largest 
procfiicipg centre 5 > and three native cacao instructors 
are employed in the Calabar and Abcokuta provinces 
and in the ‘Agege district. Jn the first-named, cacao- 
plant fng competitions are encouraged by the Goverti- 
ment. In the last-named, tesjs made with the Ham^l 
* Si^ith drying machine, to compare the effects of sun- 
'Arying^and machine-dryi^ showed the perwntjge^of 
alkaloids in the artiffciA*^iHfied product to be 2*05 as 
commred with m the sun-driedf but the cost •was 
times as g«4ak 
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^ Owi^ to the restrictions upon the imports of cocoa 
into Europe during the war, the figures give no accuJate 
estimate of th^* enormous growt'n of the cacao industry. 
We have, therefore, only given below the imports into 
New York during 1915-17 inclusive, which speak volumes : 


Imported into New York— 

J anuary - Decern ber. 

1917. 

1916. 

c. 

1915. 

All growths, 

2,490,237 

fif* * 
1,567,484 

, 1,441,517 

Including — 



208,183 

Ouayaquils, . 

391,530 

265,812 

Trinidads, 

182,449 

157,277 

160,991 

Caracas, 

180,091 

111,749 

156,101 

Bahia, 

596,513 

248,740 

272,586 

,»Sanchez, , . 

322,001 

319,238 

265.348 

^ St, Thom^ . 

93,508 

59,071 

27,646 

Other African, 

593,782 

304,783 

203,109 

Ddivered for Consumpiton— 

1 


1,192,922 

AB growths, 

i 2,276,111 

1,384,769 

Including — 



171,046 

Guayaquils, , 

1 348,808 

157,893 

Trinidads, . 

1 174,905 

155,467 

144,978 

Caracas, 

1 136,303 

106,317 

11^,090 

Bahia, 

558,633 

235,863 

206,221 

Sanchez, , 

! 328,138 

284,136 

202,212 

tSt, Thome, , 

j 87,809 

68,500 

' 33,004 

Other African, 

543,091 

300,971 

' 185,330 


During the summer of 1918, however, the American 
Government placed restrict ions on the importation of 
cocoa, licepce to West African importers^ being refused 
owing to distance and tonnage difficulties, tKus resulting 
in* an embargo on the West African product. The British 
West African Association,, by a deputation (of which the 
author was one) received by the American Embassy, 
obtained a modification of th^ epabargo for 19l5, thus 
saving the West African caq^ nd^^g^y from disaster. 

^ The cacao tree gLows to a height of*fr^m 12 to 25feet, 
Three to six lateral branches are formeil^ when is rM 
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a few feet from the ground, but only when tnese ar^ 
makired does a leader spring from the side. The leaves 
are large and undividAl. The flowers, are clustered 
'*and small, and seldom does more than one develop into 
fruit. The plant has a long taproot, and it succeeds 
best in a rich, deep, well-drained loam (er soil formed 
by tlie decomposition of volcanh; rtx^ks) in sheltered 
valleys with^a southern or western aspect, 200 to/)00 feet 
above sea leve^ In Trinidad, Cuba, and British Guiana 
•it has been grfiwn successfully on a lower level. Proxi-» 
mity to the seashore is said to be an advantage, but 
exposure to the direct influence of the sea-breeze Is 
undesirable. The tree grows wild in the Centi al Amerfejm 
forests, and varieties have been found in Jamaica and* 
other West Indian islands, and In South America. 
The Mexicans and the Aztec.s, when discovered by the 
Spaniards, both used the beans of the tre(^ for currency 
side by side with gold ingots. The Spaniards also relate 
that as sacred rite “ the blood of slain fowls was 
sprinkled dver the land to be sown with the cultivated 
product.'’ Possibly there was some connection^ with a 
similar practice which the author noticed in West Africa, 
arouitd ^ola and «acao trees, and which a native chief 
informed him was to attract the red ant from infesting 
tlie trees.* 

* The%est known varieties of seed for ])lanting purpose 
are the Criollo, Forastero, and C^ilabacilla. 

’ Criollo (“native") is of average size with a 

‘^pinchftd" neck and a ^i^fving point, light^in colour 
and delicg-te in flavoi^r^ /Tl^ir cotyledons are usually 
pale or white. 

Sien-a Loone ; People, Products, and^ret Societies,” p. 55. 
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The l'o?r/5terc> (“ foreign is long and deeply furrowed, 
but regular in shape and rough surfaced, flatter as 
a rule than tjke criollo. Theit cotyledons are usually 
purple. 

The Calabacllla ( ' little calabash is generally smooth 
and round. f{)ther\vise there is little to distinguish it 
fVom the Fonvstero, the hardy character of which it also 
shares. 

Where t lie (Viollo and Korastero varieties are cultivated 
in close proximity, (aoss-fertilL^atioii takes pi^ce between 
them, and the characters of each type may be found 
merged in the progeny. This is particularly noticeable 
in VJeylon. Thr^' seeds are either sown in a nursery or . 
“ at stake.’’ 

(The author participated in the planting of cacao in 
West Africa, both on a modern filantation, controlled 
by Eurojwans, and on a more primitive one maintained 
by a native chief. He was thus able to compare the 
two methods.) , 

O 

The native jiractiee was (and still is, where tiie Govern- 
ment have not succeeded in inducing tlie people to adopt ^ 
newer methods), after felling the forest, to sow the seed 
“ at stake ” in small jiatches at the, beginning df the 
rainy season, in roughly prepared beds close to the 
water. Gaps arc not fill<^d, and two or tllioe seeds are 
^wn together, the weaklings being cut out no*t later 
than the second or tliird j^^ear. Even then the remaining 
plants are too close together h feet intervals being 
frequent — and often in very irregular lines ; while the 
excessive shade caused by^cl^ij^anting ofte;^ prevents 
theofruit from forcing well, and sotilte^^iwfies produces rot, 
owing to want of evaporation of moistiWs. On the^bthpr^ 
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hahd, the dense foliage makes weeding iinneeessai%% and 
is tlie«efore economical from this point of view. 

In Grenada and Britisif West indies, wjiere planting 
stake is fi’eqiienl, 8 feed of S])ace only is gi\en between 
each plant, thus forming a denser foliage and dispensing 
with any other shading, hive hundred tieew to tlie acre 
can thtis be raised, but the method is not so suitable to* 
open valleys or ])lains as to hillside plantations 

Seeds “ at stiJke ” are protected by a palm-leaf or 
sknilar covering,, and except in purely nati\e plantations, 
all but the strongest plants are removed when the seed- 
lings reach I foot in height. 

Sowing “ at stake” is not reeommende(f w here freipuffit 
]jeriods of dry weathei’ occur during the. ridnv season, 
as the young cacao trees demand a moist soil during 
the first four or ti\e months of their existence 

If not sown at stake, cacao seeds are planted either 
in a nursery made of wick(U‘ and palm-haif, or in bamboo 
pets on the spot u])on which they arc definitely intende^d 
to grow, ^fhe seeds are planted 1 inches apart in rows 
^t intervals of 9 inches, tlui stringy centre of the pod 
being planted dowinvards 

Wheti tjie seedlings ari^ aliout a foot high they can 
be* planted out. an unbroken wall of earth being taken 

Up* with each st?edling. • ^ 

A moflth or two before transplanting tak(\s place holes 
about 3 feet square and 2 feet dejp are dug, the sub-soU 
bein^^thrown into a hea]) alongside the hole. On sttH)p 
hilt-slopeff this soil is best y^'ced on the lower side of 
the hole, water atag^nijt^^ iij the holes this indicates 
that drainage is ne^sarv and must i^pceivo attention 
l^forft^planting cof/linences. 
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K days previous to transplanting the youtig cadao 
plants, the holes are filled with any rich surface-soil 
in the neighjjourhood, or, shduld this not be available, 
a good layer of animal manure is placed at^^the bottom 
of the hole. 

The beat time for planting cacao is at the commence^ 
^ment of the rainy season, as this gives the young plants 
sufficient time to become thoroughly established before 
the d^ weather appears. Having partly accustomed 
the young nursery plants to the conditions of the open 
field, by removing all shade from them, transplanting 
sjommences during a spell of wet or cloudjr weather. 
The soil is first thoroughly saturated with water in the 
baskets or pots, to facilitate the subsequent removal of 
the plants. The i^oots are disturbed as little as possible, 
and not buried too deeply in the ground ; it is sufficient 
if the surface-soil is on a level with the top of th6 ball of 
earth taken from the pot or basket. Should this ball 
be l^oken, the roots in the ground are buried so that 
tke surf^^TSoil just reaches the point where the stem 
issues from the soil in the pot. Large nurabem of youngs 
cacf^‘^lants fail to grow satisfactorily if they have been 
planted too deeply or too far out of the ground. The 
soil is firmly pressed around the baU of earth enclosing 
the roots ; but it is almost impossible to carry out traiis- 
•planting without slightly disturbing the roots. 

Leafy twigs or palm leaves bent over in the form of 
a cage, provide the nec^sary shade until the younfe plants, 
start into growth. 

^Should a spell of dry wet,|hei^ set in before they be- 
came established, as many as per jaent. of the phmt| 
perish during the first year foHowii^the estahlllilinio^ 
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of the plantation. As the greatest percentage of OfgaAio 
mattea is almost invariably found in the uppermost 
layera of a soil, unless ihis surface-soil is protected 
the organi(f matter is liable to be washed away by 
heavy rains. There is, however, less loss of organic 
matter occurring on an estate where the so^ is held to- 
gether ‘by a mass of fibrous roots — where all the< 
vacant spaces between the trees are occupied by catch- 
crops. Some* planters affirm that the soil is best pro- 
tected by allowing weeds to grow, and by cutting them 
• • 

down at intervals. There is something to be said In 
favour of this practice, especially on hilly lands, for the, 
surface-a^ is prevented from being washed away hy 
the network- of fibrous roots formed by grasses andf 
similar weeds. When they are cut •down, the plant- 
foods which they have extracted from the soil are in a 
measure returned as soon as decomposition sets in. 

The best^ season to prune is when the sap is least 
active, and this frequently coincides with the end of 
the principal crop season. Most cacao trees carry mofte 
or less frfiit all through the year, but they produce ^piore 
towards the end of the rainy season. The removal of 
large branches is very rarely necessary from cacao trees 
wUch hafe been always properly primed ; indeed, the 
best pruned trees are those from which all urfdesirable 
grewths^ have been removed with a pocket pruning-, 
knife; 

In Trinid^, where cacao pftirAs arc planted about 12 
fe^ji large forest trees used to be planted for shade 

puTpi^ed — usually Jhe Bdis Ihinwrtelle while in Sami>a 
turtles' are often left standing foif this purpose at interv^s 

wbenUhft forest w being cleared. Rubber and bread 

S"^‘\ 






iwdPa 

1^ /{ Mde*<jf ops for tempor^y aha 
beujg more remunerative, 

. In West Africa the^^b^mana used foF tempd^y 
sh^ade purposes, and gives a profitable local return 
the cacao is growing. Cassava or tapioca ' 

' employed, but is not recommended, as it takes 
nourishment from the soil. ‘ v 

Manuring, except for delicate plants, and upon soil 
lacking neces^ry chemical constituents, is not actually 
necessary until after the first crops, although a moderate 
/application often quickens growth and production. Aa 
soon, however, as the crop-taking has begun, regular 
manuring is nece.ssary to ensure jx)rmanent^ and im 
proving crops. ' . ^ ^ / \ 

The leaves of the plant, at first a tender yellowish- 
brown, ultimately turn to a bright green. They oftda 
grow to 14 or 18 inches in length. ; 

Scale insects attack the loaves, and grubs will qulcKV 
rot the limbs and trunks, unless attended to. If left tp 
nature, lichen, moas. fenis, and vines will encroach upc^ 
the tree. ^ ^ ^ 

The greatest number of flowers are produced \qn tlie 
stem and principal branches, and a tree may tmntiliuo 
to bear liowers and fruit from the same areas for 
, consecutive years. The flower is small, conside4iog itee 
size of the fruit. Flowers may be found on the ire^ 
thropghoul the year (aiid clusters of the pink and ^ 
^blossoms may often be found on the trunk 
(jreatirti number are usu^y i 

Dm principal crop seasoii* 
vers are I 










■mm 


Many iiisects are 

m:s^ months u8\^ally elapse between flowering: 
^ The first flowers are pg^t allowM to prpdu^ 

afl this exhausts the tree. 

|«,T^eVavOr^e number of pods which a healthy cacao 
per year is approximately seventy, so that^ 
:^y abont 1 per cent, of the flowers yields mature 
iruit. , ** 

^The beats* are found in the pods in five longitudinal 
rows ; ten bSans* may be*traced in each row, but rarely 
here than 4 fe 5 roperly developed beans are, found. ^ 

Durin^he last months of ripening, squirrels, monk^S, 
nits,, dteer, and birds will frequently harass the beans^ 
Imt if snakes abound, as they usually do in the cacao 
regions, they will destroy and prevent more of these 
fiepredators than a hunter’s gun. 

Cacao produces when about four years old, From the 
twelfth to the sixteenth year it is at full maturity. The 
eapa^tree IJears nearly all the year round after it has 
leaded the .ag© of five years, but only two harvests 
aa a rule, made. The crop varies from 1 to«7 lbs. 
and as much as 4 cwts. per acre. Eleven po(te 
l^bout a pbund of cured beans, each pod con* 
from 36 to 42 beans on a fully mature tnee. 

yellow and red omthe side nearest the suii^ 
"" thick, the pulp sweet, the seeds numerous, and 
►wn skinfor^hell. < 

too frequently collects ^ 
whed he gather the maximum^uant^y^ 
^ ;c<m^u tafces over-ripe and 

to pull o4! the pods, 
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thfrel^y tearing and injuring the cushion, from or near 
which the successive crops of flower and fruit proceed, 
hence the bearing capacity c^f the tree is subsequently 
diminished. * The correct method is to cut the poejs 
with a knife or cutlass, and only when fully ripe. The 
pods shoulch sound hollow when tapped with the 
,knucklo8. 

The native often leaves his heap of collected pods for 
two di* throe days without further atteiftion, he then 
breaks them open, and the medley of beads and pi:^p 
are washed and dried in the sun. 


On a careful cacao estate, the beans shaken out 
of ^the pods or extracted with spoons — usually *by women 
—as soon as collected. Then tlioy arc piled in heaps and 
covered by sand and banana leaves, or placed in box- 
like bins with pei’foratcd sides and bottoms, and similarly 
covered with leaves for fermentation. Every twenty-four 
hours those bins are emptied into others, so that the 
contents are thoroughly mixed, or, if in heaps, they are 
tnrned over daily for four or five days, until the pulp 
becomes darker, and the temperature raised 'co about 
140° r. The object of this “ sweating,"’ as the process 
is called, is to remove the dark, sour, sticky liquid, a 
kind of dilute acetic acid. The beans become' duller dn 


colour and the skin is expanded, . 

They are next laid out in trays or on mats tp dry ‘in 
the sun, or are specially machine-dried. In Ceylon and 
^in West Africa, they are 'ilso washed or sprinkled over 
with moisture and polished, the latter process being 
dope by, machine in the mcre ipodern plantations, and 
by natives treading upoF the beans in moi'e primitive 
cacao estates. 
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* In Venezuela, in some parts of West Africa,! and in# 
othes cacao-bearing regions where Spaniards have been 
dominant, there is a praiJtice of claying '' the beans by 
•dusting over them a fine red earth during the drying pro- 
cess. The bean is said to be protected thereby from mil- 
dew, and the aroma is supposed to be preserved. Often, 
however, this practice degenerates into a mere “ weight- 
ing ” of the cacao. Many brokers and manufacturers 
do not favour 'claying,” but others do. 

* The ’beans are exported to Europe in bags. The, 

process of their manufacture into cocoa or chocolatb in 
this an^ Ollier countries tlie author has described ols^^- 
where.* . • 

The cost of planting and producing cacao varies, of 
course, like its yield, according to tto country, and also 
according to the labour obtainable. 

In Trinidad, for example, land may be obtained for 
about £1 per acre, and labour costs from 50 to 100 cents 
per day, while estates are usually planted on the contract 
system — i.o., the land is cleared at the owner s expense 
(258. to^£2 per acre), and handed over to a contractor, 
who drains and plants for his own profit. When hb hands 
it bafik, the proprietor jiays Is. 3d. per bearing tree, 
and about half-price for non -bearing ones. 

•In Samoa^the Vice-Consul estimates about* £2,800 to 
siiart a plantation, and £30 to *£40 as the uost per aerp 
from the clearing to the fimt crop. 

The Governor of Fernanda jPo says that capital ir» 

^ vested fields interest in five to six year^, and in seven 
or eight years the ;^hole ^hohld be reimbursed. # » % 

A nativS farmer, writing ii? the Gold Coast Leader in 

• “ Roj^anoe oJ{ Modem Commerce ” (Seeley & Co., London). 

6 
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i9W, g*ve the following estimate of initial expenses oil 
a small native estate of 200 feet by 400 feet : — 

c 

* To Clear and Maintain.* ** 


Ist year, clearing of bush. 

. £4 

0 

0 

Felling Jarge trees, .... 

. 8 

0 

0 

Planting young cacao trees, 

. 2 

0 

0 

Clearing weeds, .... 

. 8 

0 

0 

Ni 

El 

S 

0 

trees generally yield as follows 

• 

- . . 

w 

t 

4th year, 3 loads at 2()s , 


0^ 

p, 

5th year, 0 loads at 20s , 

. 6 

0 


6th year, li load.s at 20s , 

12 

0 

0 


£21 

0 

0 


During these years payment to overseers for plucking 
and drying is 3s. a load, and transport for 20 miles about 
48. a load. 

"^le future lies with the producer of high-grade cocoa* 
at tho lowest cost. Speeding-up and efficiency ipuat be 
the watchword on tho tropical estates as well as in the 
factories at home. 

* The cost, of course, has gone up since this was written, but so also 
has the price .e 
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(CHAPTER VI. 

THE SOYA BEAN, COTTON SEED, AND 
SESAME. 

The Soya bean comes from a leguminous plant originally 
found in a w^ld state in the region from Cochin China 

ft • 

• to the south of Japan and Java. It has been cultivat(¥i 
from very ancient timbs as a food plant, principally in 
China^ana tVapan ; but although grown in these countiies 
for such an extended period, its cultivation seetns to 
have spread very slowly to the surrounding countrieii, * 
and has only been introduced int^3 India during com- 
paratively modern times. 

In the Southern part of the IJ.S.A., where it is nov/ 
extensively grown, numerous experiments are being 
carried out to ascertain the varieties best suited to the 
different tsoila and climates. It is also grown in vairious 
parts of Europe, but not to any great extent. 

The plant has branching hairy stems, with* more or 
lest^ hairy leaves, broad flowers pale lilac or violet-coloured, 
and three to five seeded pods covered like the stem with 

stiff hairs, 't'he seeds vary in colour from* whitish and 

• • 

yellowish to green, brown, and black, and in shape fnom 
spherical to elliptical. , 

^9 4 

Under favourable conditions the plant may reacB a 
heighft of 4 feet or more. Very often more than 100 pods 
^ave been obtained from one plant, but in ^ field Brop a 
good average .jvould be 40.* The flowers are self, polli- 
nated ;• ihus the yield is entirely independent of insects 
85 
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and plant free from an important obstacle in the^ 
way of introduction to new regions. A crop of seed is 
ensured wlierever conditions ar^ such as to allow the 
plants to make* the proper vegetative growth and reach 
maturity. 

There are o\;er *200 varieties of Soya bean, which 
are distinguished according to tlie colour, size and shape 
of the seed, and the time required for the plants to reach 
maturitjS This large number of \arietios ^^an be formed 
into six groups — yellow, greenish-yellow, black; brown, ^ 
green, and white. 

The yellow variety has the largest giowth^‘’'vt,^, iich 
in oil^(17 to 19 ^)er cent.), albuminoids, carbohydrates, 

, and nitrogen. Under average conditions it grows from 
5 to 5 feet, and requjres from 120 to 150 days to mature 
a crop of seed. The average yield should bo 30 bushels 
^per acre (000 kilograms). Under no circumstances 
should this seed be planted more than 2 inches deep. 
The crop can be readily harvested with machinery, and 
is frequently gathered with a grain -binder. CJic of the * 
yellow varieties, the “ Southern, ’ has given very good 
results in Natal and in the Northern Transvaal. In 
West Africa also progress has been made, and a larger 
amount of oil has been obtained there tlian in Mailoiuria,^ 
Japan, or the United States, and, just before the war,», 
thw variety w£\s being experimented with in feast ^fricat 
and the Sudan. 

*^he greenish -yellow, a medium late variety, is vigorous 
but not coarse, growing 3 to 4 feet high with nurqerofis^ 
branqjiea, nqno close to the gronnd: t 

The green is grown extensively in^N. Chftia, and, 
containing about 17^r cent, of oil, is considered to be one 
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Qf the best eating beans. T^e seed is kidnoy-sha^d^ and 
larger in size than any other variety. This plant matures 
in 90 days, grows to abojit 3 feet high, and is very coarse. 

The white variety grows abundantly in China, Dar- 
jeeling, Himalaya Mountains, and in India is known as 
Glycine Soja-Bhat, It is one of the stapje foods of both 
countries, and contains about 10 -60 ()er cent, of oil. 

The brown matures in 110 days, and gives a large 
yield of se^sd, Uut its tall growth conduces to fall<and the 
seeds break easily on threshing. 

The blacftc b^an requires a very long season in \YhiclT 
to '' ’^ft./ull development, and is, therefore, adapted 
only t(fthe cotton-belt. The seed is rather small, elon- 
gated and flat, and is covered with a jjowdery blo^m 
which makes it look dusty. The j)l|int grows from 4 to* 
6 feet high, but has a fine stem, and so is useful for hay. 
It contains 16 -80 per cent, of oil. After all the oil has ^ 
been extracted, the i*esidue is used in large quantities 
by the Chinese and Japanese, who make a favourite 
condimem? called tShoja- soy sauce — wliich is of a darj^ish 
brown •colour, and is largely exported to Europe for 
sauce-making purposes. , 

Ii^ Japan, the 8oya bean grows well in soil of rather 
«ftron| tiharac ter,* while in Europe and America it has 
.done well on •comparatively light soils, oftcM giving an 
Abundant crop on soils too po(fr to grow clover. 

In 8. Carolina, excellent crops are obtained on sanSy 
limestones or marly soils. 'Wui JSoya bean is not injury 
by light frosts, and while possessed of excellent drought 
resisting qualities, it^ -at *1110 same time, seems .^o be 
able to ^irvive a period o4 excess of moisture better 
than cov-peas (fr even maize. 
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TJie bean is especially adapted to the maize and 

cotton belts, where the later varieties grow exceptionally 
well. Generally speaking, the ,8oya bean requires the 
same temperature as maize, the soil requirements being, 
much the same ; it will make a good growth on poorer 
soil than majzie requires, provided that inoculation is 
present. The Soya bean makes the best development 
on fairly fertile loams. Where the soil is good and a 
crop of\ay or green fodder is desired, good Results may 
be obtained by sowing broadcast. If, however, % crojj 
of beans is desired it is best to j)lant in clrill^i from 2 to 
S^feet apart, according to the quality v>f th^‘?t>* • When 
sowi^ broadcast, about a bushel of seed is required, and 
« ^when put in with a drill, from half to three-quarters of 
a bushel is required. When a seed crop is required, 
enough seed should be used to give five or six plants per 
€> foot in the row, the rows being on an average 2\ feet aparj;. 

The Soya bean can be planted any time from early spring 
up to midsummer. Generally, early plantings require more 
time to mature than late plantings, the difference in the 
same variety often amounting to as much as three^ weeks. 

UndeF ordinary conditions, 25 to 40 bushels of seed 
per acre (from 1,280 to 2,100 kilograms per hectare) 
would be an average yield. On comparatively pool 
soils 20 bushels of seed per acre can generally be obtainedf 
. • I 

Average Analysts of the Seed of the Six Varieties of Soya J^eans. 


Water, 


7-70 


[Fibre, * ' . 

4-60 

Fresh or 

\ Fat, 

20-36 

air-dry 

\ Nitrogen free extract, 

26-15^ 

8ub,^tance 

1 Protein, . * f 

36‘4(y 


. ^5-79 


1000 
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• In harvesting, it is better to cut the pods before they 
are quite mature. If too ripe, they are inclined to burst* 
during the process of driving and carrying. 

, This bean is an invaluable crop in all plmiting districts. 
It can be planted in coconut plantations, to enrich the 
soil, give fodder to the working cattle, ajid bo a source 
of profit in supplying food to the natives ; it also holjs 
in keeping down the weeds. 

Soya beA.li meal or cak(^ has been found be a 
jnost Oxc^llent food for dairy cows. It increases the* 
quantity of the milk and improves the quality of, the* 
butter, k;^ it a Hrni textuie and thus improving its 
keeping qualities. Two pounds of meal per day is a 
fair ration for a dairy cow , the cake or meal should i)e 


first softened in water and well mijced with 
any other forage given. 

The following is an analysis indicating its 
qualities 

lucerne or 

nutritious 

• 

• 


j Cake 

Meal. 

• 

• 

. Water, 


I 

. > 12*70 

3*80 

Oil, . . 


: 11*07 

-11*33 

Albuminoids, 


i ;18*52 

43*05 

I>4y8tible carbo-hydrates, 


. 1 26*51 

30*77 

Woody^fibre, • . 


1 .5*80 

5*45 

Mineral waters, 


j 5*05 

6*36 

^ Sand and silica, ^ . 


1 o*:}5 , 

0*25 

• Total, . 

• 

100-0 j 

100-0 



i • 1 

• 


Cottonseed oil belongs to class of semi-drying oiV, 
tWft hf£s recently come into use as a salad or table oil, 
as a substitute for lajd^ and ih the manufacture of joleo- 
margarin^, the cheaper qu^ties only passing to the 
soap factory. 
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' The' Americans first bestowed the care oh cotton-se^ 
^oil which ^brought it into prominence. As the seed is 
ginned it is removed to splendid storage accommodation 
in the mills. ^Raised to the top of the store b^ bucket 
elevators, a screw “ conveyor distributes it wherever 
available. As required, it drops into another distri- 

if c * 

butor, which transfers the seed to the revolving v boll 
screen,"’ a cylinder perforated with holes sufficiently 
large to^pass tlie seed, and retain the bolls, stalks, or other 
large impurities. From the screen the seed parses to 
^another revolving perforated screen, A^hic^h separates 
smaller impurities — e,g., sand, dust, etc. 

‘The clean seed is next convoyed to the ‘ Winters,'' 
a ^saw-gin which* removes the short lint, thence to the 
‘ “ hullers,’’ an outer cylinder and an inner drum with 
knives set in botli. The “ ludlers ' having broken the 
shells and partly (;ut uj) the kernels, a revolving screen 
and an oscillating separator or ‘'shaker '' eliminate the 
hulls. The remaining kernels are crushed betwelri heavy 
rollers, heated, and shaped into cakes, whicl^ wrapped 
in hail' cloths, are packed into ])resscs. The squeezed- 
out oil ig pumped into a settling tank, whore any impuri- 
ties sink to the bottom. The oil cake, which fetches 

t 

about a quarter of the price of thd oil, is used fojj 
fattening cj^ttle and exported. Domargartnated cotton^ 
seed oil is sometimes cvilled “ winter oil'’' Kapol| 
oil from the silk-cotton tree is similarly expressed 
fur butter substitutes, (jut this is largely a Dutch 
industry. 

Sesame or gingelly** Oi7,*filso a semi-drying oil, i« 
• * * 
bland, nearly colourless, a^d wij^iout smell. •It comes 

fromi the flat seed ©f an herb or plant which gro\vs from 
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2 to 4 feet h?gh, in India, Palestine, Siam, China, i^ia 
Minor, and other sub-tropical countries. The plant is * 
said to have come from the Indian Archipelago, its flowers 
5^e yellow or pink in colour, and its seeds vary from 
white to reddish-brown or black. The seeds contain 
50 per fent. of oil, which is used in Ind^a^ for cooking 
purposes, anointing the body, for illumination, and 
soap manufacture. Being edible, the oil is used in many 
tropical coufitriop to flavour bread and cake. Th'e soot 
ojjtainei iif burning the oil is used as one of the ingredi- 
ents of Indian Ink. Thg Palestine seed is said to, be 
the In Europe it is used as a substitute 

for olive* oil, although it is commercial^ more import- 
ant than the latter oil. Marseilles Is the greatest 
importer. 

Hempseed.-- Among minor edible oils, but of the drying 
class, those from herapseed and candlenuts deserve a 
brief notice. 

Hempseed oil is produced in large quantities in Russia, 
and as th^e is a considerable demand for it on the 
Contineilt, deserves greater attention from those of our 
cplonies which could cultivate hemp. 

Thq seed contains from 30 to 35 per cent, of oil, yielding 
frpm 25* to 30 per cent, after the extracting process. 
Of a light greeli or greenish-yellow colour wlfen freshly 
eltlacted, it changes, when kept, to broY/nish-yellow^. 
The cold-pressed oil only is edible, the remainder is 
used for burning or for soft sAa^s, paints, and varnisheg** 
Ta^e is a highly nutritious cattle food, containing 
32-30 of protein, 

Candlenuts, — Candlenats ifAkurites triloba), coming 
> chiefly fr©m Mauritius and Hong Kon^, have been foAnd 
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to contain over 60 per cent, of pale brownish-yellow liquid 
' oil in their kernels, and a seed-crushing firm has estimated 

M 

that the value of this oil should be almost, equal to that 
of palm oil, while the residual cake could be«used as ^ 
fertiliser. TTie shells are valueless, therefore the kernels 
alone should be exported. 
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BABASSU AND PARAGUAY KERNELS AND 
MISCELLANEOUS OIL-NUTS. 

A RECENT type of koriK^l, known as ('oco babassu ana 
bassoba, is derived from a spoci(^s of AWilea, possibly ^ 
A, fvriifera, Mart. The *lree is stated to be abundUnt 
in the'^jate of Maranham, Brazil (Dipl, and Cons. Repst^ 
Ann. Ser., No. 5,526 ; Report on the Track of Para. 11W4). 
Considerable quantities of Babassu kernels have been 
exported lately, the quantity in It) 1 6 amounting to 
nearly 1,500 tons. The greater part of tho kernels appear 
to have been obtained by hand-shelling, the nuts being 
placed on «nd in a hole in a board and struck with an 
axe ; but ^British machinery for shelling the nuts is 
stated to have been introduced. 

»jThe kernels have been crushed on a fairly large scale 
ip this country, and there seems to be every prosit of 
increased supplies being brought here. They are said to 
have been sold ^ at about £2 }>er ton less than the price 
paid for goc^l copra. ^ 

Tlie fruit weighs on an average about 45^ grams, and 
^consists of an outer fibrous* j)ericarp enclosing a hard-^, 
^aKelled jiut containing several ^eiiiels. A single fruit 
^xaminftd at the ImperiaJ Institute contained five kernels, 
but, from tj^e size and formation of the kernels expSfted 
from Brazil, this is perhaps an unusually large number^ 

* The kemqls a«e reddish-brown, and of a characteristic 
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the^sKells can \)e cracked machinery suck as is alrea^^^ 

* used for ordinary palm nuts in West Africa, In the case 
of Babassu nuts, however, like Cohune nutj, the problem 
of extracting ^the kernels is more difficult, as ^he fruits 
have a fibrous pericarp, the removal of which is generally 
regarded as necessary before the nuts can be crackeii. 

For cracking Babassu ” nuts a machine has< been 
Constructed by Messrs. Hind & Lund, of Prestoif. In 
this machine the nuts are crushed endwise between a 
fixed steel anvil with a concave depression on «theoSurface 
■ and another anvil operated by means* of* ‘an eccentric 
device attached to gearing which may be ^worke^l* either 
by hand or power. The machine is stated to deal );\ith 
40 nuts per minute, and is sold at £25, f.o.b. Liverpool 
(if 100 machines arg ordered at one time). 

The Downie machine, designed by Wotherspoon, con- 
sists essentially of a depulping device for removing the 
fibrous pericarp, a centrifugal nut-cracker working in 
conjunction with an oscillating riddle, and also with a 
bryie bath or with water for separating the broken she*ll 
from the kernels. The machine is driven by means of a 
5 H.P.^il engine. 

Another nut-shelling machine, designed to shell hard 
nuts, such as the Cohune nut,'' has ‘been patented Ipr 
Dyer and-Innes-Ward (English Pat., 50187/1913). This 
machine can deal with 8«to 10 tons of Cohune ipit8‘p!^r 
day, and requires H.P. 

Both of the last-named machines are devised for 
Cohune nuts, but the Babassu," being very simifft'i lit 
har(Jness, , could doubtless » be l^andled by the same 
machinery. 

The Sirephonemd Nvt , — ^Three new oilsekda from Tropical , 
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pRm8|ysD miscellaneous oil-nuts. •W 

hflfV 0 boon reported as having been received and ex- 
perimented on by the Imperial Institute during 19f7-1918? 

The first the kernel of the Strephoneinaf a tree or 
ahrub Oimfined to Tropical West Africa, apd particularly 
abundant in the Belgian Congo. 

The ^sample consiked of very dark bjown kernels, 
roughly hemispherical in shape, and measuring from 
1 to*lJ inches in diameter. Internally the kernels were 
hard, and of purplish-brown colour. They werorfound to 
jield per cent, of a bright yellow, rather soft fat,* 
equivalent Tb d yield of 41-8 per cent, from * the ^ dr^f 
kernels. The, fat was free from unpleasant smell or taste. 

The feport states that the low saponification valuers 
anusual for a fat of this character. This feature is* pjo-^ 
bably due to the presence of a conjiderahle* amount of 
fatty acid having a low saponification value, and not to 
the presence of di-glycerides. The yield of glycerine is 
3omewhat low, and would be much higher if di-glycerides 
were present. / 

The residual meal left after the extraction of thq oil 
was of chocolate colour, and had an unpleasant astringent 
b^te. It was analysed with the following resulta : — 


^oisturc, . » . 

Per cent. 

7-3 

Crude proteins, .... 

. 9-6 

Consisting of — 

i 

True proteins, . . » . 

. •. 8‘2 

Other nitrogenous substances, 

. ’ . 1-3 

Fat, . . . ^ . 

. 0-9 

Starch, tannin, etc. (by dififei^nfe). 

. 69-9 

Fibre, 

91 

‘Ash, 

. 3*3 

• . •• 

> '*’> 


Np alkiHoids or cyanogenetic glucosidea were presenr, 
A CQBsiderabie quantity of tannin* is preseiut, as* the 
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following results show, and* the astringent ‘taste of tlyai 
fheal is no doubt due to this : — 


Moisture, ...... 

c 

Per con(J. 

. 7-3 

Matter insoluble in water. 


. 4V3 

Extractive matter (non-tannin), . 


. 17-7 

Tannin • 


. 30*7 

Ash, . • 1 


3i3 

Tinomoter readings for a 0-5 per cent. ' 

4 Rod 

7-4 

tannin solution in a 1 cm. cell, 

[ Yellow, 

. 1.5 -9 • 


The meal thus contained a fairly laige amount of 
*tannin, but the extract was of a dark purphsh-rt>d solour^ 
ind ^would yield a dark coloured leather, ‘sb it sev>m8 
unlikely that the meal would be of comijiercial* value 
either as a tanning material or for the manufaclure of 
tannmg extract. 

This inva3tigation, indicates that the yield of fat from 
these kernels is sufficient to make them of commercial 
value. For oil seeds, however, to sell readily, especially 
in the United Kingdom, it is necessary that they should 
yield a good feeding cake, and the presence in the meal 
of a^considerable amount of dark coloured tanpin would 
prevent its use for feeding purposes without speclkl pre- 
liminary «treatment for removal of the tanrin. , 

The N'gore Nut . — The next is the N'gore nut, al^jaost 
spherical-shaped, bluntly pointed at one end, and meas^ 
uring from ‘f to 1 inch in diameter. Thh kernels are 
brown externally, mostly ^f pale cream colour withihf 
and of soft consistence. The^ yielded 66-2 per cent, of 
a'j^ddish-yellow viscous tofl, equivalent to a yield of 
70-7 per cent, from the dry kernels. 

Th§* oil, ^hich has an unpieasanft odgur, possesses an 
unusually high specific gravity. It is partially soluble 
in albohol and completely so in ether, bul is not* soluble 



KERNELS * AND ’MISCELLANEOUS OII^NUTS.MOl 

Qi light petwleum, although it absorbs *thia solvent to 
some extent. In respect of its high specific gravity, 
visco*sity, aad behaviour with solvents, it is somewhat 
, 8imilai>to castor oil, and the acetyl vajue shows that, 
like castor oil, it contains hydroxylated acid. Although 
^ th^ oil has a high iodine value it does not ^djy on exposure 
to air in a thin film. 

Tftie unpleasant smell and viscous nature of the fcil, 
together with Wts dark colour, would prevent i^s use for 
^diblep pRrposes. It yields a dark-coloured soap, bui 
coTild no (foubf bo used^for making certain kinds of soa^. 
It mi|ht als^ prove useful as a lubricating oil, and could 
probably be utilised foi several purposes to which castor 
oil is applied. 

The residue after extraction of tjie oil ccmsisted of a 
cream-coloured meal, having a faint but somewhat 
unpleasant garlic-like taste. The meal was submitted* 
to chemical examination with the following results 


Moisture, 

Per cent. 

. . . 6-8. 

Crude proteins, . . . • 

. 43-4 

Consisting of — 

True proteins, 

.•37-6 

Other nitrogenous substances, 

6-8 

^Fat, 

70 

Starch, etc. (by difference), . 

. 26-9 

Fibre, * 

. • . 8*8 

Ash,' 

71 

• 

Nutrient i;atio, . . . • 

. 1:1 

Food units, . • • ^ • 

153 


No alkaloids or cyanogenetic glucosides were present 
in th% meal. 

Tte report adds that th(f above results indifate that' 
this N'g.jre meal' has a high nutritive value, ‘but t)wing 
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to its peculiar Sharacter further examination* and feeding 
t!tial3 would be necessary in order to ascertain whether 
it could be used safely as a feeding «tuff for animals. 

The N’gore J^ernels furnish a large yield of oii which < 
is of unusual t 3 ^e, but may prove to be of considerable 
technical valuf . ^ 

The N'kamba Nut, called the Kamba Nut . — This sample 
coJisisted of pale brown nuts, measuring inches in 
length amd 1 inch in diameter. The kointfls yielded 
14-5 per cent, of a yellow liquid oil, equivalents to ^ 
jheld^of 16-3 per cent, from the ^dry kernels! ‘ The oi4 is 
of a non-drying character, and could no doubt b6 used 
f for various industrial purposes. The yield from the 
kernels is, however, so small that the latter would be 
of little valiRB as a ccynmercial source of oil. 

The residue after the extraction of the oil from the 
•kernels consisted of a cream-coloured meal having a 
pleasant and rather sweetish taste. It was submitted to 
chemical examination, with the following results, which 

I * 

are ^own in comparison with those recorded foi; a sample 
of palm-kernel meal : — 


ft 

1 N’kHiiiba 

I Ali'al. 

Palm-kernel 

Meaiy 

1 

1 

Per cpiit^ 

t 

Per cent. 

Moisture, . * . . . . . | 

6-2 

15*0 

Crude proteins, . . • * • • i 

18-9 

•' 19-0 o ; 

c Consisting of-t- 1 



True proteins, . . . . i 

16*5 


_ Other nitrogenous substanoes, « 

3-4 


rat » ? 

1-3 

! 20 

Sfarch, etc., (by difference), . 

68-4 

1 &I'0 

Fibre, 

2*4 

i 9o0 

«o • 

. 2-8 
i 

4a) 

Nutrient ratio, . . • « . 

1 : 3*8 

M:2^ 

Foo^ untts, 

119.. 

104 
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^ No alkaitMoa or cyanogenetic giucosid^s were present 
in the N'kamba meal. 

^ The abovp results indicate that N’kamba meal should 
have ^ nutritive value* about equal to that of palm- 
kernel meal. The meal appears, howehrer, to contain 
sa]^nin, as it causds frothing when shaken with water, 
and an attempt to gain further evidence on this point 
wil? be made. There appears to be no record of the «8e 
of Heiateria rapal as a feeding stuff, and as it m|y contain 
sapooin, Which is an undesirable constituent, it cannot 
betfecommended for this purpose. « 

A iurther^ sample of these kernels received in *July, 

1917, •was found to contain 18-1 per cent, of oil, cateu- 

lated on the dry kernels, as compared Vith 16*3 pef cent. 

in the case of the first sample. Two 8peci^lens of nuts * 

from the Belgian Congo, which were very similar in 

appearance to N'kamba nuts, have also been receivec^ 

at the Imperial Institute ; they contained 15*6 and 

13*2 per cent, of oil respectively, expressed on the dry 

"kernels. ‘In view of the low yield of oil and the doubtful 
• • 
qualifiy of the meal it is improbable that these kernels 

would be of value in this country, at any ^te under 

present conditions. 

The^N'kula ^ut. — Another nut, less known, but which 
the author found in abundance in the Libprian forests, 
and ^hich is not only of pl^sant taste but remarkably 
oily, is known scientifically as Cmla Alis, This *has 
nothing whatever to do the stimulating kola :gut. 
The^^ientific name (rather a foolish one) is a corrujjtion* 
of tlie native term NJ^ula, given to this tree in the Gaboon. 
Th^ nuff would, I believe, Ije a valuable addition to our 
sources of vegetable oils and materials for food products. 
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The Kamoot — Very sJmilar is that of 'the Kamoci 

(fk Buitel and Tallow tree, which the author experimented 
with in Sierra Leone. The fruit of this jbree closely 
resembles the kpla acuminate, and is often placed%aniong 
genuine kola nuts as an adulterant ; but it does not 
contain theine^like the kola, and it yields fat and tani^n, 
neither of whicjfi are to bo obtained from the genuine 
kofa. The fat is edible, and can be profitably used in 
candle-m%king, margarine, and soap manufacture. As 
ftiuch as 41 per cent, of oil has been obtained 5rom the, 
s^ds, and £10 a ton in pre-war times has'bebft obtairted 
for the commodity. 

^ The Sierra Leoneans and the Mendis do not uhe the 
troQ^ feut the Temnes, from whom the name Kamoot is 

c 

borrowed, express thp oil for food purposes in the same 
way as palm oil.* They dry the seeds, parching them 
©ver a fire, then pound them in a mortar, add water, 
and boil, skimming off the fat or oil as it rises to the 
surface. The tree is propagated by moans of seeds, and^ 
is uqpally found near streams, being plentifuji in the 
Savannah districts of Sierra Leone, and particularly "in the 
neighbourhood of the old Christine ville R jobber Estates 
between Rokelle and Waterloo, where it is called by fhe 
Mendis “ Jorrah ” or “ Black Mango.'' It is also plentiful 
on the Niger 'River and Congo district, wherd the natives* 
caU it “ Ngourni," and a tr»ie is done in it with Evropb 
from French West Africa, where it is called by the name 
of Lamy." 

Dika Nids. — Another oil-bearing product is the JVild 
Mango the fjuit of which is *kke but yery inferior to 
the ordinary Mango. 

♦ See Vise “^Sierra Leon©*; Its People, Products, and Secret goofeties." 
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• The nati\^ eat it, but thby attach greJlter importance 
to the kernel, from which they make the so-oalldS 
'^'^Dika bread, which ^consists of the bruised kernels 
, warmed and pressed into a cake. It js used largely, 
when scraped or grated, in stews, and forms a staple 
ar^l^ of food amon^t the natives. • 

Decorticated Seeds. — Sun-dried kernels contain 64-3 per 
cent, of solid fat, having a specific gravity of 0-914*at 
40° C. 

, Th;^ fit is considered suitable for soap and candle- 
middng, forVhlch purposes its value is regarded as equ&l 
to th^t of palm-kernel oil — £27 58. per ton — and if it 
could *be obtained perfectly fresh and pure, it might 
also equal some of the present substitutes for bu4ter 
and lard. The commercial valuation of the fat from 
sun-dried kernels has been given at from £26 to £27 per 
ton, and that of the kernels probably £10 to £12 per ton,^» 
Messrs. Miller Bros.' machine for cracking palm nuts 
has been tried with success at the Imperial Institute 
with Bit^ nuts. It is not considered advisable to# ship 
the nJts whole. 
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ISOMPANIES AND ASSOCIATIONS INTERESTED 
IN EDIBLE OILS AND cicAO. 


Africf;^ ARjociation, Liverpool. 

^African Oil yverpool. 

AoTencan Commerce Co., Bn^Je Street, London, E.C. 

Atlantib Coast J)ovelopment Co., 8 Copthall House, London, K.u. 
Benabu^ Messrs., London, E.C. 

Blandy Bros., London, E.C. • 

Bridge, R., <fe Co., Castlelon, Manchester (Machinery). 

British West African Association, 68 Coleman Street, Lo|don, E.C 
Brunner, Mond & Co. , London, 

‘ Cadbury Bros., Bourneville, Birmingham. 

Cargo Supervisors, Ltd., Liverpool. 

Co-operative Wholesale Society, 1 Balloon Street, Manchester. 
Craig & Paisley, Scotland (Machinery). 

Eastern Palm Estates, 38 Mark Lane, London, E.C. 

*Elder, Demfister & Co., 4 St. Mary Axe, London, E.C. 

Frame & C^., Mincing Lane, London, E.C. 

Fry, Afessrs. , Bristol. 

^Hartley & Moore, Ltd., 66 Victoria Street, London, S.W. 

* Hind & Lund, Preston (Machinery). 

Le»Huilerie8 du Cojgo, Brussels. 

Lever Bros. , Port-Sunlight. 

^Lipton, Messrs. f London. 

Miller Bros^ Liverpool. 

# ftew Vory Coast Co., Ltd., 7/8 Great Winchester Street, London, 
Palmine, Ltd., Mootgate Street House, London, E.C. 

Rose Downs Thompson, Ltd., Lctu^on and Hull. 

Scott & Sons, Ltd., 72 Oxford Street,*London, W. 

Tin of Nigeria, Giltspur Street, London, E.C. 

Wraj, Sanderson & Co., Hull 
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ChnuKit! I'J » t ) f(< / ton I'laiit 


CpMPLE'SE MILLS, on tlio very latest principles, for 
handling any quantity of* any oil-boafing seed. 

OIL REFINERIES, OIL* IJILTERSs Etc. 

. * — 

Blanch Offices : (\ihlcs 

12 Mark^Lane, LQNDCftj, E?«. ^ .. 

^ ’ Xkivokfk, London. 

20 Foochow Road, SHANGHAI. “ ItosiCDow NS. Sii \N(;m \i.” 




OIL EXTRACTION 


I P' \'()u .irc coiisidri iiiJ.; ihu (iiic-tion ol t)il i'\t r.u tion 
plant, stop <111(1 \\(‘M ('( nsi(l( r llic ni.iUcr Pcforc ifi- 
stallinp a ])rcssini 4 plant. 

This s)’slcni IS rapidl}' hca'onnnp ohsolclt in f<iva)ui 
of the nun'c np-to-d.itc' soKa.nt avlr.ution nictln'd, tlu- 
adv<int<ip(-“^ ‘■'f which under oiii i).ilent s\’st( in' ,ii c 

lli^hcr ynTl of oil, wdin li is of ext reinely hiL;h (|u,ilil\' 
Low' w'oikinp' co^ts. ,, 

.S.’dc ,111(1 simple in op( r.ilion. 

iMe.d, etc, practK ,dl\' fu (' from oil , and llK'iadore ready 
for ihimedi.iU' use .m .i tei tihsei or fe(‘d)np mead fhr 
^ c.ittle ^ It is in ih ‘ foim of ,i loose nuid, .alK,’ 

theiefoie dot's not ie(|uire to be rt'diK ed m a c.ike 
*= c bre.dver. ' ^ ^ ‘ 

Write for pariuulars to ' 

SCOTT’^, 72 Oxford St', London, W. 1. 
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